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@ Ana-inflammatory agents. 

@ This Invention provides benzene derivatives which are 
leukotriene antagonists, formulations of those derivatives, 
Intermediates for preparing the derivatives, and a method of 
using those derivatives for the treatment of conditions 
characterized by an excessive release of leukotrienes. 
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Description 

ANTI-INFLAMMATORY AGENTS 



This invention relates to novel leukotrlene antagonists which are no only f*^™™*?™^*^ 
SRS-A leukotrienes (l.e., LTC 4 , LTD* and LTE 4 ) but also leukotnene LTB 4 . LTB 4 has been indicated as a 
5 causative agent in inflammatory diseases such as psoriasis and ' infl ^ mat0 ^ t b °^ derivatjves 
Research in the area of allergic reactions of the lung has provided evince that arachidonic ^e^lwes 
fomied by the action of lipoxygenases are related to various disease states. Some of these arac h.donlcacld 
mSoWea have been classffied as members of a family of elcosatetraenoic acids termed leukottene , Three 
of iSese substances are currently thought to be major components of what has been previously called slow 

10 re& So^t:i^^SSS, lipid which has been indicated in the pathogeny of psoriasis 
arthritis chronic lung diseases, inflammatory bowel diseases, and other Inflammatory states characterized by 
theSS HtraE and Aggregation of polymorphonuclear leukocytes. Thus aggregated, the polymorphonuclear 
eukoc^s Kfe Sue'-degrading enzymes and reactive chemicals causing the inflammation Antagonism 
15 of LTEU should therefore provide a novel therapeutic approach to treatment of these conditions 

Similarly, antagonists of leukotrlene D 4 (LTD 4 ) have been indicated for treating condrtrons ctemcterized by 
the excessive release of LTD 4 . including Immediate type hypersensitivity reactions such as asthma and shock. 
The literature discloses leukotrlene antagonists having a core structure of the formula: 
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30 Such compounds are set forth In European Patent Specification Nos. 108,592, W«d 

been surprisingly discovered that the compounds of the present invention are ncrt only LTD 4 antagonists . but a 
gc^d many of the Calmed compounds are also LTB 4 antagonists. LTB 4 s an important causa live agent in 
chronic inflammatory disease such as psoriasis and Inflammatory bowel disease (IBD). Adequate therapy 
presently does not exist for either psoriasis or IBD. b ««m<i. i 

35 According to the present invention there are provided novel compounds of the Formula I 



.(Crte) m -0 
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A-CCH*) n -f II| I 
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and pharmaceutical* acceptable salts thereof, wherein A and D are each independently cyano, -COORi. or 
5-tetrazolyl; 

Y is -0-, -CO-, -CH 2 CO-, -C(=NOH)-. -CHOH-, -CH2-, or -C(=CH 2 )-; 
SO m is 0-3; 

E Is -0- or -CH2-; 

p is 0-16; and 

Z is -H or -Q-Q where 

Q is a bond, -0-, -S(0)t-, -NH-, or -CH-CH-. 

Q Is phenyl or phenyl substituted with one or two substituents selected from the group consisting of halo, 
C1-C3 alky!. C1-C3 alkoxy, nitro. amino, trifluoromethyl. hydroxy, and -S(0)p-(Ci-C 3 alkyl); 
p" and t are independently 0-2; and 

Ri is a hydrogen atom or C1 to C3 alkyl. ^ ,_ „ f 

The present novel leukotrlene antagonists of the present invention can be used in the Jreatment of 
inflammation. Also, most of the compounds are LTB 4 antagonists and should therefore al^ be useful in the 
treatment of conditions such as psoriasis, inflammatory bowel disease, and allergic disorders such as asthma, 

where leukotrienes are thought to be causal mediators. ^ atM ha „- 

A further aspect of the invention involves intermediates of the above compounds. The intermediates have 
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the structure of Formula I above except that at least one of A and D Is a cyano group or a Ci to C 3 alkyl ester 
group. 

The Invention provides separate methods for the treatment of inflammation or asthma, psoriasis and 
Inflammatory bowel disease which comprises administering an effective amount of a compound of Formula I 
wherein Ri is a hydrogen atom and neither A nor D is a cyano group, to a mammal so afflicted. 

This Invention also provides a pharmaceutical formulation which comprises as an active ingredient a 
tetrazole or carboxylic acid compound of this Invention as defined above associated with one or more 
pharmaceutical^ acceptable carriers or exclplents therefor. 

A preferred group of the present leukotriene antagonists are the compounds of Formula la: 



A ,(CH2),-D" 



A \/ V V x , 
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and pharmaceutical^ acceptable base addition salts thereof wherein 
A" and D" are independently -COOH or 5-tetrazolyi, 
m' Is 0-3, preferably 1 or 2; 
p' is 4-12; and 

Z is the slame as for Formula I. 25 
The following definitions refer to the various terms used throughout this disclosure. 
The term "C1-C3 alkyl" refers to the straight and branched aliphatic radicals of 1 to 3 carbon atoms such as 
methyl, ethyl, propyl, and Isopropyl. The term "C1-C3 alkoxy" refers to methoxy, ethoxy, propoxy, and 
isopropoxy. The term "halo* refers to fluoro, chloro, bromo, and iodo. 

When A or D are carboxylic acid or 5-tetrazolyI moieties, the compounds of this Invention Include the 30 
pharmaceutical^ acceptable salts thereof. Such salts include those derived from inorganic bases, such as 
ammonium and alkali and alkaline earth metal hydroxides, carbonates, blcarbonates, and the like, as well as 
salts derived from basic organic amines, such as aliphatic and aromatic amines, aliphatic diamines, hydroxy 
alkyiamines, and the like. Such bases useful in preparing the salts of this invention thus Include ammonium 
hydroxide, potassium carbonate, sodium bicarbonate, calcium hydroxide, methyl amine, diethyl amine, 35 
ethylene diamine, cyclohexylamlne, ethanolamine, and the like. The potassium and sodium salt forms are 
particularly preferred. 

It is recognized that when Y is -C(-NOH)- or -CHOH-, or when G is -CH-CH-, various stereoisomer^ 
products may exist. This invention is not limited to any particular stereoisomer but includes all possible 
individual isomers and mixtures thereof. 40 

The compounds of this invention may be prepared according to standard methods known in the art. For 
example, many of the ketone-containing derivatives of formula I may be prepared according to Scheme I: 
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Scheme I 



* ^ Y (CHa) -D' 



.A./ (CH2) w<A (CHa) m- D ' 



f #-1.012;, -COCI f / f f H 

II III P IV 



A / (CHa) w"<yx, (CH8) m- D " 
A"-(CHa) n -[ I 



n 



Ve-(CHs) -Z 



A' and D' are independently -COO(Ci-C 3 alkyl) or -CN, A" and D« are Independent^ -COOH or 5-tetrazolyl 
and w Is 0 or 1 . According to this scheme, an acid chloride of formula II is reacted with benzene denvative 111 
under Friedel-Crafts acylatlon conditions to provide the corresponding ketone derivatfce IV Any of a number 
of conditions to effect this transformation are known in the art and are operable. A preferred set of conditions 
comprises the reaction of II and III with a Lewis acid such as aluminum chloride in the presence of a 
non-reactive solvent, preferably dichloromethane. The reaction Is best carried out at temperatures from 
about 0 to about 25° C and is generally complete within 2-4 hours. 

This reaction provides the ester and niWIe derivatives of formula IV which can then be transformed to the 
corresponding acid and/or tetrazole compounds of formula V according to standard methods. For example, 
hydrolysis of the esters of formula IV may be accomplished by any of a variety of acidic or basic conditions, 
preferably under aqueous conditions. Two preferred methods Involve the use of lithium hydroxide in a solvent 
mixture of acetone/water or potassium hydroxide In a mixture of methanol/water. Under ihe former conditions 
hydrolysis is generally complete in about 12-18 hours at temperatures from about 20-30°C whereas the latter 
reaction is usually complete in one hour at 20-30° C. 

Similarly, transformation of the nitriles of formula IV to the corresponding tetrazoles can be accomplished by 
anv of a variety of standard methods. Generally, the nitrite is reacted with an azide reagent in a non-reactive 
solvent Preferred conditions include the use of ammonium azide in dimethyiformamide or tn-n-butylstannyla- 
zide in a non-reactive solvent such as dimethoxyethane or tetrahydrofuran. Under the latter conditions, the 
reaction is generally heated at or near the reflux temperature of the reaction mixture. The transformation is 
generally complete under these conditions in 2-3 days. 

It Is generally prefened, in compounds containing both a nitrite and an ester functionality, that the nitrite 
group be transformed into a tetrazole before hydrolysis of the ester. 

A similar acylation procedure to prepare other ketone derivatives is described In Scheme n: 
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According to Scheme II, acid chioride VII is employed to acylate benzene derivative VI under the same 
Friedel-Crafts conditions as described above. This process yields intermediates of formula VIII which can then 
be transformed to the corresponding acids and tetrazoles by the same methods as described above. 

In the special situation where the -(CH2)n~COOH group is attached to a carbon atom adjacent to the point of 
attachment to the carbonyl moiety bridging the two phenyl rings, the modified procedure of Scheme III may be 
employed. 

Scheme III 
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Scheme IV 
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In this sequence, the cyclic anhydride IX is allowed to react with benzene derivative III to provide both the & 
benzophenone acetic acid of formula XI as weli as the phenylethanone derivative of formula XII. These 
compounds may be separated by standard methods, such as chromatography, and separately transformed 
into corresponding acids, tetrazoles, esters, etc. by standard techniques. The reaction of IX with 111 constitutes 
a modified Friedel-Crafts acylation as disclosed in Schemes I and II above. However, the preferred reaction 
conditions are generally the same. 40 

The preparation of the diphenyl ether compounds of this invention (formula I, Y Is -0-) may be accomplished 
by any of a number of methods known in the art depending upon the particular substltuents and their 
placement. The most general procedure is that of an Ulimann reaction as summarized in Scheme IV: 
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wherein one of G and T is lodo or bromo and the other of G and T is hydroxy. Under these reaction conditions, 60 
the phenol of formula XIII or XIV Is treated with an alkali metal base of sufficient basicity so as to yield the metal 
phenolate. This formation is usually performed in situ, and the resulting aroxide nucleophile Is then treated with 
the aryl hallde of the other of formula XIII or XIV. Coupling to the diaryl ether of formula XV Is promoted by the 
use of copper salts. Many variations on the Ulimann reaction are known in the art and can be employed in 
effecting the synthesis of compound XV. The compounds of formula XV may be transformed into the 55 
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corresponding acids and tetrazoles in the same manner as previously described. 

Other, more complicated, routes for preparing the diary! ethers may be employed. The particular sequence 
employed will depend upon the particular substituents desired and the relative position In the molecule. One 
procedure for preparing some of the more preferred compounds of this invention is summarized in Scheme V: 
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wherein Ri' Is C1-C3 alkyl. Scheme V depicts a general method of preparing compounds where there is a 
propionic acid substituent on a carbon atom adjacent to the -0-(CH 2 )pZ functionality. Scheme V is therefore 
representative of the preparation of similar compounds having other functional groups as depicted in formula I. 

According to Scheme V, an anisoie derivative such as that represented by formula XVI is deaikylated by 
standard means to the corresponding phenol (see description below). The carboxyllc acid moiety is protected, 
usually by converting it to an ester derivative. The phenol is alkylated with an allyl halide to provide the 
corresponding allyl ether. Thermally rearranging the allyl ether (i.e., a Claisen rearrangement) provides a 
phenol wherein the allyl functionality is on the adjacent carbon atom. The phenol is then alkylated with the 
appropriate alkyl halide Z-(CH2)p-X, wherein X is a good leaving group such as iodo, bromo, chloro or mesyl, in 
the presence of a strong base, such as sodium hydride, and preferably in a non-reactive solvent, such as 
dimethylformamide. The resulting ether is then oxidized first to the corresponding propanol and then to the 
propionic acid derivative of formula XVII. Interconversions of the acids and esters may be performed by 
standard methods. Variations of the Scheme will be apparent to those skilled in the art and can, for example, 
be used to prepare the corresponding acetic acid derivatives, for example, by the oxidative cleavage of the allyl 
double bond. 

Employing some of the same chemical aspects found in Scheme V, additional intraconversions are 
presented by Scheme VI: 
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Scheme VI 
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According to this transformation, the compound of formula XVIII, prepared by any of the other schemes and 
description which follows is prepared (i.e., Formula I wherein the -0-(CH2) p -Z functionality is methoxy). The 
methoxy group is removed by any of a number of methods known in the art to yield the corresponding phenol. 
One standard method for this transformation is the use of hydrobromic acid in acetic acid or treatment with 
molten pyridine hydrochloride. These methods usually also transform the carboxylic acid ester to the free 
carboxylic acid. The carboxylic acids are transformed Into the diester compound XX which is treated with base 
and the appropriate alkylating agent Z-(CH2) P -X as employed in Scheme V. This alkylation provides the ether of 
formula XXI which may then be transformed to other derivatives according to other methods as described in 
this application. 

From the above methods of preparing the benzophenone compounds of this invention (formula I, Y is -CO-), 
compounds having various other Y functionalities may be prepared. For example, the benzophenone can be 
reduced to the corresponding carbinol (I, Y is -CHOH-). The most convenient method for effecting this 
transformation is treating the benzophenone with sodium borohydride in a solvent such as ethanol. To reduce 
the carbinol completely to the diphenylmethane derivative (I, Y is -CH 2 -), reduction of the carbinol with 
hydrogen gas over a catalyst, such as palladium on carbon, is preferred. Standard reaction conditions in 
non-reactive solvents may be employed; acetic acid is a preferred solvent for this transformation. For either of 
these reduction steps, it is preferred that the ester intermediate be employed as compared with the carboxylic 
acid. After reduction, hydrolysis of the ester to the acid may be effected in the normal way. 

Similarly, the benzophenone may be transformed into the oxime (Formula I, Y is -C(-NOH)-) upon 
treatment with hydroxyiamine. The hydrochloride of hydroxylamine is usually employed although a 
non-reactive acid-scavenging solvent, such as pyridine, is best employed. Once again, It is preferred that this 
transformation be performed on the ester form of the compound with hydrolysis to the carboxylic acid by 
standard methods to follow. 

The ethylene analogs of this invention (I, Y is -C(«CH2)-) may also be prepared from the benzophenones 
according to known methods. This transformation involves a Wittig reaction which is performed on a 
benzophenone compound before the introduction of any other reactive group, such a tetrazole moiety or 
carboxylic acid. Typically, a slight molar excess of an ylid precursor, such as methyl triphenylphosphlne 
bromide, and a strong organic base, such as N-butylllthlum, In a non-reactive solvent such as tetrahydrofuran, 
are employed. After the introduction of the ethene functionality, other derivatizations as previously described 
may be performed. 

The thio derivatives and intermediates of this invention (t is 0) may be transformed into the corresponding 
sulfoxide (t is 1) compounds upon treatment with a mild oxidizing agent, such as hydrogen peroxide In 
methanol, meta-chloroperbenzolc acid (MCPBA) in methylene chloride at 0°C, or an alkali metal periodate in 
aqueous alcohol. The corresponding sulfones (t is 2) are prepared from the thio or sulfoxide compounds on 
treatment with a strong oxidizing agent such as hydrogen peroxide In acetic acid or m-chioroperbenzoic acid 
in methylene chloride at 20-30° C, In addition, various compounds of Formula I can be prepared from other 
compounds, precursors, or intermediates of Formula I by standard methods such as hydrolysis, esterification, 
alkylation, oxidation, reduction, and the like, as are well known to those skilled In the art. 

Intermediate compounds II, III, VI, VII, IX, XIII, XIV, and XVI, and any other necessary reagents are either 
commercially available, known in the literature, or can be prepared according to methods known in the art. 

The following examples further illustrate the preparation of the Intermediates and compounds of this 
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invention. The examples are illustrative only and are not intended to limit the scope of the invention. Where 
structures were confirmed by infra-red. proton nuclear magnetic resonance, or mass spectral analysis, the 
compound is so designated by *IR", "NMR", or "MS", respectively. 

5 Example 1 

3-[3-(Cyanomethyl)-4-(decyloxy)benzoyl]benzoic acid, ethyl ester 

To a solution of 1.45 g of isophthalic acid, monoethyl ester monochloride in 25 ml of methylene chloride 
cooled to 0°C. by means of an external ice bath were added to 2.73 g aluminum chloride. After stirring for an 

10 hour 1 87 g of 2-decyloxybenzyl cyanide were added. The reaction was stirred at 0°C. for 4 hours and then 
poured into ice water containing hydrochloric acid. After stirring for 1 hour, the layers were separated. The 
organic layer was washed with a saturated sodium bicarbonate solution, dried over magnesium sulfate, and 
concentrated in vacuo . The residue was purified by chromatography over silica gel eluting with a 5-30<Vo ethyl 
acetate in hexanigFadient. The appropriate fractions were pooled and concentrated in vacuo to provide 1.1 g 

15 of the title product as a colorless oil. 

Analysis for C28H36NO4: 
Calc: C, 74.80; H, 7.85; N, 3.12; 
Found: C, 75.84; H, 8.83; N, 3.82. 
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Example 2 



3-[4-(Decyloxy)-3-(1H-tetrazol-5-ylmethyl)benzoyl]benzoic acid, ethyl ester 
A mixture of 1 0 g of the product from Example 1 and 22 g of tri-n-butylstannylazlde In 30 ml of 

25 tetrahydrofuran was heated at reflux for 10 days. The reaction was allowed to cool to ambient temperature. A 
mixture of hydrochloric acid and methanol was added, and after stirring for 30 minutes, the mixture was 
concentrated in vacuo. The residue was purified by chromatography over silica gel eluting with a 30-75% ethyl 
acetate in hexlnelJridient which additionally contained 0.050/0 acetic acid. The appropriate fractions were 
cooled and concentrated to provide 592 mg of product. Recrystailization from hexane/ethyl acetate provided 

30 580 mg of the desired title product. 

Analysis for C28H36N4O4: 
Calc: C, 68.27; H, 7.37; N, 11.37; 
Found: C, 68.56; H, 7.50; N, 11.55. 



Example 3 



3-[4-(Decyloxy)-3-(1 -tetrazol-5-ylmethyl]benzoyl]benzoic acid 
A mixture of 580 mg of the product from Example 2 and 280 mg of lithium hydroxide in 10 ml of acetone and 1 
40 ml of water were stirred for 6 hours. The mixture was concentrated in vacuo and the resulting residue was 
partitioned between diethyl ether and water. The layers were separated and the aqueous layer was extracted 
with diethyl ether. The aqueous layer was acidified with 1N hydrochloric acid and extracted with ethyl acetate. 
The ethyl acetate extract was dried over magnesium sulfate and concentrated to dryness. The residue was 
crystallized from hexane/ethyl acetate to provide 47 mg of the title product, m.p. 147-150° C. 



Analysis for C26H32N4O4: 
Calc: C t 67.08; H, 7.14; N, 12.03; 
Found: C, 67.35; H, 7.04; N, 11.76. 

50 E xamples 4-14 

The following compounds were prepared according to the procedure of Example 1 from the appropriate 

acid chloride and the corresponding benzene derivative. 

4. 2-(Decyloxy)-5-[3-(ethoxycarbonyl)benzoyl]benzeneacetic acid, ethyl ester, 45% yield, oil. 

55 Analysis for C30H40O6 : 

Calc: C, 72.55; H f 8.12; 
Found: C. 72.77; H, 8.13. 

5. 5-(Decyloxy)-2-[3-(ethoxycarbonyl)benzoyl]benzeneacetic acid, ethyl ester, 47% yield, oil. NMR. 
6. 2-(Decyloxyj-5-[3-(ethoxycarbonyl)benzoyl]benzenepropanoic acid, ethyl ester, 83% yield, oil. 

60 

Analysis for C31H42O6: 
Calc: C, 72.91 ;H, 8.29; 

Found: C, 72.69; H, 8.15. 

7. 2-(Decyloxy)-5-[3-(ethoxycarbonyl)benzoyl]benzenebutanoic acid, ethyl ester, 34% yield, oil. NMR. 
55 8. 2-(Decyloxy)-5-(3-cyanobenzoyl)benzene acetic acid, ethyl ester, 59% yield, oil. NMR, IR, MS. 
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9. 2-(Decyloxy)-5-(3<yanomethylbenzoyl)benzenepropionic acid, ethyl ester, 54<Vo yield, oil. NMR. 

10. 2-(Tetradecyloxy)-5-[3-(ethoxycarbonyl)benzoyl]benzeneacetic acid, ethyl ester, 81% yield, oil, 

NMR. 

11. 2-(Dodecyloxy)-5-[3-(ethoxycarbonyl)benzoyi]benzeneacetic acid, ethyl ester, 5% yield, oil. NMR 
12. 5-(3-Cyanobenzoyl)-2-(decyloxy)benzeneacetonitrlle, 610/0 yield, m.p. 83-85°C. 

Analysis for C26H30N2O2: 

Calc: C, 77.58; H, 7.51 ;N, 6.96; 
Found: C, 77.30; H, 7.57; N, 6.72. 
13. 2-(Decyloxy)-5-[3-(ethoxycarbonyl)benzoyl]benzenepropionitrile, 92% yield, oil. NMR 
14. 2-(Decyloxy)-5-(3-cyanobenzoyl)benzene propanoic acid, ethyl ester, 68% yield, oil. NMR, MS. 

Examples 15-19 

The following compounds were prepared from the corresponding nitrite derivatives according to the 
procedure of Example 2. 

15, 2-(Decyloxy)-5-[3-(1H-tetrazol-5-yl)benzoyi]benzeneacetic acid, ethyl ester, 16% yield, oil. IR, NMR, 
MS. 

16. 2-(Decyloxy)-5-|3-(1H-tetrazoi-5-yl-methyl)benzoyl]benzenepropanoic acid, ethyl ester, 68% yield, 

011. NMR. 

17. [4-(Dec^oxy)-3-(1H-tetrazol-5-ylme%^^ 54*^ vlsld, 
m.p. 189-191°C. 

Analysis for C26H32N8O2: 

Calc: C, 63.91 ; H, 6.60; N, 22.93; 
Found: C, 64.02; H, 6.52; N, 22.84. 

18. {4-(Decyioxy)-3-|2-(1H-teti^ 58% yield, 
oil. NMR, IR, MS. 

19. 2-{Decyloxy)-5-[3-(1H-tetrazol-5-yl)benzoyl]benzenepropanoic acid, ethyl ester, 31<Vb yield, 
m.p.8Q-81°C. 

Analysis for C29H38N4O4: 

Calc: C, 68.75; H, 7.56; N, 1 1 .06; 
Found: C, 68.91 ;H, 7.82; N, 11.13. 
The following compounds were prepared from the corresponding esters according to the procedure of 
Example 3 by substituting potassium hydroxide In aqueous methanol as the base and solvent. 

20. 5-(2-Carboxybenzoyl)-2-(decyloxy)benzeneacetic acid, 930/0 yield, m.p. 192°Cwlth decomposition. 

Analysis for: C26 H3 2O s : 
Calc: C, 70.86; H, 7.35; 
Found: C, 70.95; H, 7.30. 
21 . 2-(3-Cart>oxybenzoy1)-5-(decyloxy)benzeneacetic acid, 6OO/0 yield, m.p. 92-94° C. 

Analysis for C26H32O6: 
Calc: C, 70.89; H, 7.32; 
Found: C, 70.61 ;H, 7.19. 
22. 5-(3-Carboxybenzoyl)-2-(decyloxy)benzenepropanoic acid, 660/0 yield, m.p. 114-1 16° C. 

Analysis for C27H34O6: 
Calc: C, 71 .34; H, 7.54; 
Found: C, 71 .56; H.7.79. 
23. 5-(3-Carboxybenzoyl)-2-(decyloxy)benzenebutanoic acid, 720/o yield, m.p. 158-1 59° C. 

Analysis for C28H3eOs: 
Calc: C, 71.77; H, 7.74; 
Found :C, 71 .48; H.7.48. 

24. 2-(Decyloxy)-5-[3-(1H-tetrazol-5-yl)benzoyl]benzeneacetic acid, 450/o yield, m.p. - 138-140°C. 

Analysis for C28H32N4O8: 

Calc: C. 67.22; H,6.94; N, 12.06; 
Found: C, 67.32; H, 7.13; N, 1 1 .91 . 
25. 2-(Decyloxy)-5-[3-(1 H-tetrazol-5-ylmethyl)benzoyllbenzenepropanoic acid, 460^ yield, 

m.p.137-139°C. 

Analysis for C28H36N4O4: 

Calc: C, 68.27; H, 7.37; N, 11.37; 
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Found: C, 68.47; H,7.40;N, 11.21. 1>l7or 
26. 5-(3-Carboxybenzoyl)-2-(tetradecyloxy)benzeneacetic acid, 4°/o yield, m.p. 143-147 c. 

Analysis for C30H40O6: 
5 Calc: C, 72.55; H, 8.12; 

Found: C, 72,27; H, 7.90. 
27. 5-(3-Carboxyb8nzoyI)-2-(dodecyloxy)benzeneacetic acid, 270/0 yield, m.p. 144-14/ u 

Analysis for C28H36O6: 
10 Calc: C, 71 .77; H, 7.74; 

Found: C, 69.86; H, 7.52. n 1fin ift9 o r 

28. 3-{4-(Decyloxy)-3-[2-(1 H-tetrazoi-5-yi)ethyl]benzoyi}ben2oic acid, 63°/o yield, m.p. 160-162 C. 

Analysis for C27H34N4O6: 
T5 Calc: C, 67.90; H, 6.97; N, 11.73; 

Found: C, 67.83; H, 7.20; N, 11.54. 
29. 2-(Decyloxy)-5-[3-(1 H-tetrazoi-5-yl)benzoyi]benzenepropanoic acid, 950/o yield, m.p. 139-1 4U u 

Analysis for C27H34N4O4: 
20 Calc: C, 67.90; H, 6.97; N, 1 1 .73; 

Found: C, 67.65; H, 6.93; N f 1 1 .72. 

Examples 30 and 31 

25 5-[2-(Carboxymethyl)benzoy!]-2-(decyloxy)benzenepropanoic acid, ethyl ester and 
5-[(2-carboxyphenyl)acetyl]-2-(decyloxy)benzenepropanoic acid, ethyl ester 

To a suspension of 3.98 g of aluminum chloride in 100 ml of methylene chloride were added 5.0 g of ethyl 
2-d^lK^ propanoate. After stirring for 5 minutes, 2.4 g of hemophilic anhydride were added and 
11 Son was stirred an additional 18 hours. The mixture was poured into an ice/1N ^hloric acW 
30 mixture When ail solids were dissolved, the mixture was extracted 3 times with ethyl acetate The combined 
Sets were concentrated to dryness and the residue was purified by chromatography over silica gel eluting 
with a 20-35<Vb ethyl acetate In hexane gradient yielding the following products: 

30. S-[2-(Carboxymethyl)benzoyl]-2-(decyloxy)benzenepropanoic acid, ethyl ester, i.j g, 

m.p.1 10-11 1°C. 
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Analysis for C30H40O6: 
Calc: C, 72.55; H, 8.12; 

Found: C, 72.10; H, 7.99. ^no« aiiwmr 

31 . 5-[(2-Carboxyphenyl)acetyl]-2-(decyloxy)benzenepropanoic acid, ethyl ester. 0.9 g, oil. nmh 



Example 32 



5-(2-Carboxvbenzoyl)-2-(decyloxy)benzeneacetic acid, ethyl ester 
FoliowShe procedure of Examples 30 and 31, phthalic anhydride and ethyl 2-decyloxybenzene acetate 
45 were reacted to provide the title product in 80/0 yield. The product was an oil. 

Analysis for CaaHseOe: 
Calc: C, 71.77; H, 7.74; 
Found: C, 71.54; H, 7.84. 

^The P fo«oS"n?p roducts were obtained by hydrolysis of the corresponding esters by using the procedure of 

Example 3 or that taught for Examples 20-29. m 

33. 5-[2-(Carboxymethyi)benzoyl]-2-(decyloxy)benzenepropanoic acid, 82<>/o yield, m.p. 177-1 78 c. 

Analysis for C28C36O6: 
Calc: C, 71.77; H.7.74; 

Found: C. 72.05; H t 7.52. flOQ , or 
34. 5-[(2-Carboxyphenyl)acetyl]-2-(decyloxy)benzenepropanolc acid, 750/0 yield, m.p. ^ 

Analysis for C28H3O6: 
Calc: C, 71 .77; H, 7.74; 

Found: C, 71 .70; H, 8.00. 
35 5-(2-Carboxybenzoyl)-2-(decyloxy)benzeneacetic acid, 63<>/o yield, m.p. 154-155 C. 
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Analysis for C26H32O6: 
Calc.:C, 70.89; H, 7.32; 
Found: C, 70.98; H, 7.06. 



Examples 36-38 

Th8 following compounds were prepared from the corresponding acid chloride and the appropriate 
benzene derivative according to the procedure of Example 1. 

36. 2-(Octyloxy)-5-[3-(ethoxycarbonyl)benzoyl]benzeneaceticacld, ethyl ester, 15% yield, oil. NMR 
37. 2-(Decyloxy)-5-[4-(methoxycarbonyl)benzoyl]benzeneacetlc acid, ethyl ester, 46% yield, oil. NMR. 
38. 2-(Hexyloxy)-5-[3-(ethoxycarbonyl)benzoyl]benzeneacetic acid, ethyl ester, 120/o yield, oil. NMR. 

Example 39 

2-(Octyloxy)-5-{[3-(ethoxycarbonyl)pheny1]hydroxymethyl}benzeneacetic acid, ethyl ester 

To a solution of 220 mg of 2-(octyloxy)-5-[3-(ethoxycarbonyl)benzoyl]benzeneacetic acid, ethyl ester, in 25 
ml of ethanol were added 20 mg of sodium borohydride. After 3 hours of stirring, 5 ml of water and 2 ml of 
hydrochloric acid were added. After stirring for 15 minutes, additional water was added until the solution 
turned cloudy. The mixture was poured into ethyl acetate and water. The layers were separated, the organic 
layer was washed three times with water, and the combined water extracts were back extracted with ethyl 
acetate. The ethyl acetate extracts were combined, dried over magnesium sulfate, and Concentrated to 
dryness providing 190 mg of the desired title product as a colorless oil. NMR. 

Examples 40-43 

The following compounds were prepared from the corresponding bsnzophenones according to the 

procedure of Example 39. 

40. 2-(Decyloxy)-5-{[3-(ethoxycarbonyl)phenyl]-hxdroxymethyI}benzeneacetic acid, ethyl ester. 100% 

yield, oli. 

Analysis for C30H42O8: 
Calc.:C, 72,26; H, 8.49; 

Found: C, 72.49; H, 8.78. 

41. 2-(Decyloxy)-5-{t3-(ethoxycarbonyl)phenyl]hydroxymethyl}benzenepropanoic acid, ethyl ester. 79% 

yield, oil. NMR. , u L ( 4 c „ n , 

42. 2-(Decyloxy)-5-([4-(methoxycarbonyl)phenyl]hydroxymethyl}benzeneacetic acid, ethyl ester, 51% 

yield. NMR. % ..... con , 

43. 2-(Hexyloxy)-5-{[3-(ethoxycarbonyl)phenyl]hydroxymethyl}benzeneacetic acid, ethyl ester, 68% 

yield, oil. NMR. 

Examples 44-48 . , . 

The following compounds were prepared from the corresponding esters by either the procedure of 

Example 3 or the alternate procedure described for Examples 20-29. 

44. 5-[(3-Carboxyphenyl)hydroxymethyl]-2-(octyloxy)benzeneacetic acid, 32% yield, m.p. 136-138 C. 

Analysis for C24 HaoOeL 
Calc.:C, 69.55; H, 7.30; 
Found: C, 69.33; H, 7.34. 

45. 5-[(3-Carboxyphenyl)hydroxymethyl]-2-(decyloxy)benzeneacetic acid, 54% yield, m.p. 123.5-125 C. 

Analysis for C26H34O6 : 
Gala: C, 70.56; H, 7.74; 
Found: C, 70.60; H, 7.74. 

46. 5-[(3-Carboxyphenyl)hydroxymethyl]-2-(decyloxy)benzenepropanoic acid, 80% yield, 
m.p.147-149°C. 

Analysis for C27H36O6 : 
Calc.:C,71.03;H,7.95; 
Found: C, 71 .24; H, 7.94. 

47. 5-[(4-Carboxyphenyl)hydroxymethy!]-2-(decyloxy)benzeneacetic acid, 58% yield, m.p. 140-141 C. 

Analysis for C26H34O6: 
Calc.:C, 70.56; H, 7.74; 
Found: C, 71 .48; H, 7.06. 

48. 5-[(3-Carboxyphenyl)hydroxymethyl]-2-(hexyloxy)benzeneacetic acid, 37% yield, m.p. 132-135 C. 

Analysis for C22H26O6: 
Calc.'.C, 68.38; H, 6.78; 
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Found: C, 68.26; H, 6.73. 
Example 49 

5 6-1 (3-Ethoxycarboxyphenyl)methyi]-2-(decyloxy)benzenepropanoic acid, ethyl ester 

A solution of 820 mg of 2-(decyloxy)-54[3-(ethoxycarbony1)phenyl]hydroxymethyi}benzenepropanolc acid, 
ethyl ester, in 20 ml of acetic acid and 0.5 ml of sulfuric acid was subjected to catalytic hydrogenation In the 
presence of palladium on carbon for approximately 18 hours. The reaction mixture was filtered, ethyl acetate 
was added to the filtrate, and the organic mixture was washed with water. The organic layer was dried over 

10 magnesium sulfate and concentrated to dryness. The residue was purified by preparative TLC on sHtea eluting 
with 150/o ethyl acetate/hexane providing 151 mg of the desired title product as a pale yellow oil. NMR. 

Example 50 

15 5-[(3-Carboxyphenyl)methyl]-2-(decyloxy)ben2enepropanolc acid 

The title compound was prepared from the corresponding ethyl ester by the alternate hydrolysis taught for 
Examples 20-29 in 229/o yield, m.p. 146-148°C. 

Analysis for C27H36O5: 
20 Calc.: C, 73.61; H, 8.24; 
Found: C, 74.96; H, 9.03. 

Example 51 

25 5.[(3-Ethoxyc^onylphenyI)(hydroxyimino)methyll-2-(dec^oxy)benzenepropanoic acid, ethyl ester 

A mixture of 1.1 g of 2-(decyloxy)-5-[3-(ethyloxycarbonyl)benzoyi]benzenepropanoic acid, ethyl ester and 
220 mg of hydroxyiamine hydrochloride in 25 ml of pyridine was heated at 70°C. for approximately 18 hours. 
The reaction was ailowed to cool to ambient temperature, ethyl acetate was added, and the solution was 
washed several times with 1 N hydrochloric acid and water. The organic layer was dried over sodium sulfate and 

30 concentrated in vacuo to provide 1.04 g of the desired title product as an oil. NMR. 

Example 52 

5-[(3-Carboxyphenyl)(hydroxyimino)methyl]-2-(decyloxy)benzenepropanoic acid 
35 The title compound was prepared from a corresponding diester of Example 51 upon hydrolysis according to 
the procedure of Example 3. The desired product was recovered in 81<Vb yield and had a melting point of 
163-1 65° C. 

Analysis for C27H35NO6: 
40 Calc: C, 69.06; H, 7.51; N, 2.98; 

Found: C, 68.94; H, 7.22; N, 2.74. _ ^ J 

The title product was also prepared in 810/0 yield directly from 5-(3-carboxybenzoyl)-2-(decyio)qf)benzene- 
propanoic acid upon treatment with hydroxyiamine hydrochloride according to the procedure of Example 51. 

45 Example 53 

5-[1-(3-Ethoxycarboxyphenyi)ethenyl]-2-(decyloxy)benzene propanoic acid, ethyl ester 

A suspension of 840 mg of methyl triphenylphosphlne bromide in 20 ml of dried tetrahydrofuran was treated 
with 1 2 ml of a 1.GM solution of n-butyliithlum in hexane. After stirring for approximately 3 hours at room 
50 temperature, a solution of 1 .0 g of 5-(decyloxy)-' 2-[3-(ethoxycarbonyl)benzoyl]benzenepropanoic acid, ethyl 
ester in 10 ml of dry tetrahydrofuran was added. After stirring for approximately 18 hours, the reaction was 
filtered and concentrated in vacuo. The residue was purified over silica gel eluting with a 0-15<>/o ethyl acetate in 
hexane gradient. The appFopFEe" fractions were pooled and concentrated to provide 600 mg of the desired 
title product. The proton NMR spectrum was consistent with the structure of the desired product. 



55 



60 



Example 54 

5-[1-(3-Carboxyphenyl)ethenyl]-2-(decyloxy)benzenepropanoic acid 

The title product was prepared from the diester of Example 53 upon treatment with lithium hydroxide 
according to the procedure of Example 3. The overall yield was 140/0 and the final product had a melting point 
of 74-78° C. 



Analysis for C28H36O5: 
Calc: C, 74.31; H, 8.02; 
65 Found: C, 74.18; H, 7.73. 
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Example 55 

5-[3-(Ethoxycarbonyl)phenoxy]-2-[decyloxy)benzen8propanoic acid 



A. Preparation of 3-(4-methoxyphenoxy) benzoic acid. 

To a suspension of 1 0.6 g of silver oxide in 75 ml of water were added 7 g of sodium hydroxide. Ten grams of 
3-(4-methoxyphenoxy)benzaidehyde were added in dropwise fashion and the reaction mixture was heated to 
60-70° C. for one hour. The mixture was filtered, the filtrate was acidified to pH 2 with hydrochloric acid, and the 
resulting precipitate was recovered by filtration. Crystallization from ethanol/water afforded 6.6 g of the 10 
desired subtitle intermediate, m.p. 141-143°C. 



Analysis for C14H12O4: 
Caic: C, 68.85; H, 4.95; 
Found: C, 68.75; H, 4.83. 



15 



B, Preparation of 3-(4-hydroxyphenoxy)benzoic acid. 

A mixture of 73 g of 3-(4-methoxyphenoxy) benzoic acid, 300 ml of 48<Vb hydrobromic acid, and 600 ml of 
acetic acid was heated at reflux for 48 hours. The reaction mixture was allowed to cool to ambient temperature, 
poured into cold water, and extracted with ethyi acetate. The organic extracts were dried and concentrated in 20 
vacuo . The residue was crystallized from ethyl/hexane providing 39.41 g of the desired subtitle intermediate, 
m.p. 172-174°C. 

Analysis for C13H10O4: 

Caic: C, 67.82; H, 4.38; 25 
Found: C, 67.99; H, 4.64. 

C. Preparation of 3-(4-hydroxyphenoxy) benzoic acid, ethyl ester. 

A solution of 4.9 g of 3-(4-hydroxyphenoxy)benzoic acid, 1 ml of sulfuric acid, and 50 mi of ethanol were 
heated at reflux for 18 hours. The mixture was cooled to 25° C. and concentrated in vacuo . The residue was 30 
dissolved in a diethyl ether, washed with water, dried over sodium sulfate and concentrated in vacuo providing 
S2 g of the desired subtitle Intermediate. The proton NMR spectrum was consistent with the structure of the 
desired product. 

D Preparation of 3-(4-allyloxyphenoxy) benzoic acid, ethyl ester. 35 

To a solution of 5.17 g of the product from Example 55C above in 100 ml of dimethylformamide were added 
0 79 g of a 6OO/0 dispersion of sodium hydride in mineral oil. After stirring for one hour, 2.39 g of ailyl bromide 
were added. The mixture was stirred over- night. Ethyi acetate was added, the mixture was washed several 
times with a saturated sodium chloride solution, dried over sodium sulfate, and concentrated to dryness 
providing 4.97 g of the desired subtitle product. The NMR spectrum was consistent with the structure of the 40 
desired product. 

E Preparation of 3-(3-allyl-4-hydroxyphenoxy)benzoic acid, ethyl ester. 

A solution of 4.97 g of 3-(4-allyloxyphenoxy)benzoic acid, diethyl ester In 25 ml of N.N-dlethylanillne was 
heated to 210°C. for about 2 hours. After cooling, ethyl acetate was added to the mixture, and the organic 
solution was washed several times with water. The organic layer was dried over sodium sulfate and 
concentrated in vacuo . The residue was purified by chromatography over silica gel elutlng with a 10-30% ethyi 
acetate in hexane gradient. The appropriate fractions were combined and concentrated in vacuo to provide 
3.1 3 g of the desired subtitle Intermediate. The NMR spectrum was consistent with the structure of the desired 
product. 

F Preparation of 3-(3-allyl-4-decyloxyphenoxy)benzoic acid, ethyl ester. 

To a solution of 3.13 g of the intermediate of Example 55E In 150 ml of dimethylformamide were added 0.44 g 
of a 6OO/0 dispersion of sodium hydride in mineral oil. After stirring for 1 hour, 2.9 g of decyl Iodide were added. 
The reaction was heated at 65° C. for 1 8 hours. After cooling to ambient temperature, ethyl acetate was added 
and the organic layer was washed several times with a saturated sodium chloride solution, dried and 
concentrated in vacuo . The residue was purified over silica gel eluting with a 5-1 5<Vb ethyl acetate In hexane 
gradient. The appropriate fractions were combined and evaporated providing 3.69 g of the desired subtitle 
intermediate. The NMR spectrum was consistent with the structure of the desired product. 

G Preparation of 3-[4-decyloxy-3-(3-hydroxypropyi)phenoxy]benzoic acid, ethyl ester. 

A solution of 1 .85 g of the Intermediate from Example 55F was dissolved In dry tetrahydrofuran and cooled to 
0°C. Under a nitrogen atmosphere, 8.4 ml of a 0.5M solution of 9-borabicyclo[3.3.1]nonane in tetrahydrofuran 
were added and the reaction was stirred for 18 hours while allowing the solution to come to room temperature. 
The mixture was again cooled to 0°C. and 10 ml of a 3N aqueous solution of sodium acetate were added 
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followed by the addition of 6.3 mi of 300/o hydrogen peroxide. After stirring for 6 hours the layers were 
separated The organic layer was dried over sodium sulfate and concentrated In jmcuo. The resWue ^s 
purified by chromatography over silica gel eluting with a 5-25% ethyl acetate in ^ gnM Upon 
concentration of the appropriate fractions, 12 g of the desired subtitle intermediate were obtained. 

5 H PreDaration of 5-(3-ethoxycarbonylphenoxy)-2-(decyloxy)benzenepropanoic acid. 

TwoC^ onhe intermediate from Example 55G were dissolved in diethyl e hen The solu^on 

was cooled to 0* C. L approximately 3 ml of Jones reagent were added. The reaction was stirred or 1 £ hours 

allowing the temperature to rise to room temperature. Diethyl ether and water were added, the layers were 
to 1£PZ^ organic layer was washed with a sodium bisulfite solution The organicte^^d 

concentrated in vacuo. The residue was purified by preparative thin layer chromatography elutrng with 30% 

ethyl acetate and hexane providing 38 mg of the desired title product. 
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Example 56 



5-(3-Carboxyphenoxy)-2-(decyloxy)benzenepropanoic acid 

A solutioTof 510 mg of 5-(3^thoxycarbony^^ P J 

ethanol was treated with an excess of potassium hydroxide in a small amount of water. After stirnng for 18 
hours, the solution was concentrated In vacuo. Diethyl ether and water added, the layers i were 
the aqueous layer was acidified with 1 Nhydrochloric acid. The aqueous layer was «^J^^"2ft 
and this extract was dried over sodium sulfate and concentrated in vacuo. Two crystallizations from ethyl 
acetate/hexane provided 200 mg of the desired title product, rap. 102-104°C. 



Analysis for C2BH34O6: 
25 Calc: C, 70.56; H, 7.74; 
Found: C, 71.28; H, 7.32. 



5-r3-(Ethoxycarbonyl)benzoyl]-2-methoxybenzenepropanoic acid, ethyl ester 
FoSng the procedure of Example 1 , 30.6 g of isophthallc acid monoethyl ester monochloride and 30 g of 
30 etS SoS^ene propanoate were treated with 57 g of aluminum chloride in dichloromethane to 
provide 53.6 g of the desired title product, as an oil. 



Analysis for C22H24O6: 
Calc: C, 68.74; H, 6.29; 
35 Found: C, 68.61; H, 6.50. 



Example 58 

g of Sine hydrochloride were heated at 180°C. for 4 hours. After cooling, * 

While hot. As the mixture cooled, the title product precipitated from solution M of the solids and 

crystallization from ethanol/water provided 31.1 g of the title product, m.p. 197-200 C. 



45 Analysis for C17H14O6: 

Calc: C, 64.97; H, 4.49; 
Found: C, 65.24; H, 4.73. 



Example 59 

had been added. The mixture was cooled to ambient temperature and concentrated In vacuo. Ettylacera 
was added to the residue and the organic solution was washed with water, dried over sodiurr 
concentrated in vacuo. Purification by chromatography over silica gel eluting with ethyl I acetate/hexane 
provided 21.52g"c7the desired title product which crystallized on standing, m.p. 68-70 C. 



Analysis for C21H22O6: 
Calc: C, 68.10; H, 5.99; 
60 Found: C, 67.93; H, 5.91. 

Example 60 



65 
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2-[6-(Phenylhexyl)oxy]-5-[3-(ethoxycarbonyl)benzoyl]benzenepropanolc acid, ethyl ester 

To a solution of 2.89 g of 5-[3-(ethoxycarbonyl)benzoyl]-2-hydroxybenzenepropanoic acid, ethyl ester in 
dimethylformamide were added 370 mg of a 50% dispersion of sodium hydride in mineral oil. After stirring for 
one hour at room temperature, two grams of the mesyl ester of 6-phenylhexanol were added. The reaction 
mixture was heated to 65° C. and stirred overnight After cooling, the mixture was added to ethyl acetate, 
washed several times with a saturated sodium chloride solution, dried over sodium sulfate, and evaporated to 
dryness. Purification of the resulting solid over silica gel eluting with a 0-2% ethyl acetate in hexane gradient 
provided 1.88 g of the desired title product as an oil. 

* 

Anaiysls for C33H38O6: 
Calc: C, 74.74; H, 7.16; 
Found: C, 74.26; H, 7.27. 



Examples 61-72 

The following compounds were prepared from the appropriate phenol and corresponding mesylate 

according to the procedure of Example 60. 

61. 2-[6-Phenylhex-5-enyl)oxy]-5-[3-(ethoxycarbonyl)benzoyl]benzenepropanoic acid, ethyl ester, 64% 

yield, oil. 

Analysis for CaaHaeOe: 
Calc: C, 74.98; H, 6.86; 
Found: C, 76.22; H, 7.09. 

62. 5-[3-(Ethoxycarbonyl)benzoyl]-2-[4-(phenyIthio)butoxy|benzenepropanoic acid, ethyl ester, 42% 
yield, oil. 

Analysis forC3iH340e: 
Calc: C, 69.64; H, 6.41; 

Found: C, 68.39; H, 6.14. . 
63. 5-[3-(Ethoxycarbonyl)benzoyl]-2-(4-phenoxybutoxy]benzenepropanoic acid, ethyl ester, 59% yield, 

oil. Analysis for C31H34O7 : 
Calc: C, 71.80; H, 6.61; 
Found: C, 71.81 ;H, 6.41. 

64. 5-[3-(Ethoxycarbonyi)benzoyl]-2-{[6-(4-methoxyphenyl)-5-hexenyl]oxy}benzenepropanoic acid, 
ethyl ester, 39.8<Vo yield, oil. 

Analysis for C34H38O7: 
Calc: C, 73.10; H, 6.86; 
Found: C, 70.47; H, 7.04. 

65. 5-t3-(Ethoxycarbonyl)berttoyl]-2^[6-(4-methoxyphenyl)hexyl]oxy}benzenepropanote acid, ethyl 
ester, 66.50/0 yield, oil. 

Analysis for C34H40O7: 
Calc: C, 72.83; H, 7.19; 
Found: C, 72.21 ;H, 7.72. 

66. 2-{[6-(4-Chlorophenyi)hexyl]oxy-5-[3-(ethoxycarbonyl)benzoyl]benzenepropanolc acid, ethyl ester, 
46J0/0 yield, oil. 

Analysis for C33H37CIO6: 
Calc: C, 70.14; H, 6.60; 
Found: C, 73.04; H, 7.26. 

67. 5-[3-(Ethoxycarbonyl)benzoyl]-2-((6-(4-(fluorophenyl)hexyl]oxybenzenepropanolc acid, ethyl ester, 
560/o yield, oil. 

Analysis for C33H37O8: 
Calc: C, 72.24; H.6.80; 
Found: C, 72.50; H, 7.28. 

68. 5-[3-(Ethoxyrabony1)berrcoyl]-2^[^ 
acid, ethyl ester, 70% yield, oil. 

Anaiysls for C34H38O6S: 
Calc: C, 71.05; H, 6.66; 
Found: C, 71 .19; H, 6.85. 

69. 5-[3-(Ethoxycarbonyl)benzoyl]-2-([6-(3-methoxyphenyl)-5-hexenyl]oxy}benzenepropanoic acid, 
ethyl ester, 41% yield, oil. IR, MS, NMR. 

70. 5-[3-(Ethoxycarbonyl)benzoyl]-2-([6-(2-methoxyphenyi)-5-hexenyl]oxy | benzenepropanoic acid, 
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ethyl ester, 18% yield, oil. MS, IR.NMR. 

71. 5-[3-(Ethoxycarbonyl)ben^^ acid ' ethyl 

ester, 94<Vb yield, oil. MS, IR.NMR. . 

72. 5-[3-(Ethoxycarbonyl)benzoyl]-2^[6-(2-methoxyphenyl)hexyl]oxy^ acid, ethyl 

ester, 930/o yield, oil. NMR. 



Example 73 



S^Ethoxycarbo^ ethyl ester 

ro A solution of 317 mg of the compound of Example 62 in 

stirring 127 mg of meta-chloroperbenzoic acid were added to the reaction solution. After stirring 5 minutes 
me external cooling bath was removed and stirring continued for ten additional ^^J^^S^L 
dimethylsulfide were added followed by ethyl acetate. The solution was washed with a sodium ^carbonate 
solution, dried over sodium sulfate, and concentrated in vacuo. The residue was purified by preparative thin 

15 layer chromatography providing 143 mg of the title product as an oil. 



Analysis for C31H34O7S: 
Calc: C, 67.62; H, 6.22; 
Found: C, 69.39; H, 6.05. 

Example 74 



5-[3-(Ethoxycarbonyt)benzoyl]-2-^ ®l hyl est ® r . . Mh oco 

SoSgttie general procedure of Example 73, 326 mg of the sulfide from Example 62 were treated with 262 
25 mg of MCPBA at room temperature for two hours providing 252 mg of the title product as an oil. 



Analysis for C31H34O8S: 
Calc: C, 65.75; H, 6.00; 
Found: C, 64.71; H, 5.95. 



E Te P foL 7 wing compounds were prepared from the corresponding diesters according to the procedure of 
^^^5-^^ acid » 620/0 yield ' mp - "- 101 ° C - 



Analysis for C29H30O6: 
Calc: C, 73.40; H, 6.37; 
Found: C, 73.66; H, 6.41. 

76. 5-{3-Carboxybenzoyl)-2-[6-(phenyl-5-hexenyi)oxy]benzenepropanoic acid, 7<Wo yield. 
40 m.p. 125-1 28° C. 

Analysis for C22H28O6 : 
Caic.:C, 73.71 ;H, 5.97; 

Found: C, 73.92; H, 5.71. ... 
45 77. 5-(3-Carboxybenzoyl)-2-[4-(phenylsuifinyl)butoxy]benzenepropanoic acid. 17W yieia, 

m.p. 135-137° C. 

Analysis for C27H26O7S: 
Calc: C, 65.57; H, 5.20; 

60 Found: C, 66.60; H, 5.60. . . 

78. 5-(3-Carboxybenzoyl)-2-[4-(phenylsulfonyl)butoxy]benzenepropanoic acid, 92.5% yield, 

m.p.197-199°C. 

Analysis for C27H26O8S: 
55 Calc: C, 63.52; H, 5.13; 

Found: C, 63.43; H, 4.93. . 

79. 5-(3-Carboxybenzoyl)-2-{[6-(4-methoxyphenyl)-5-hexenyl]oxy}benzenepropanoic acid, 640/0 yield. 

m.p. 151-1 52° C. 

60 Analysis for C30H30O7: 

Calc:C, 71 .70; H, 6.02; 
Found:C,71.46;H,6.11. 

80. 5-(3-Carboxybenzoyl)-2-{[6-(4-methoxyphenyl)hexyl]oxy}benzenepropanoic acid, 53.9% yield, 
m.p. 100-102° C. 

65 
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Analysis for C30H32O7: 
Calc.:C, 71.41 ;H, 6.38; 
Found:C,71,57;H,6.22. 

81. 2^[6-(4-Chlorophenyl)hexyl]oxy^-5-(3-carboxybenzoyl)benze^epropanolc acid, 750/0 yield, 
m.p. - 119-121°C. 

Analysis for C29H29ClOe: 
Calc: C, 68.43; H, 5.74; 
Found: C, 68.55; H, 5.42. 

82. 5-(3-Carboxybenzoy!)-2-{[6-(4-fluorophenyl)hexyl]oxy}benzenepropanoic acid, 51% yield, 
m.p. - 118-120°C. 

Analysis for C29H29FO6: 
Caic.:C, 70.72; H, 5.93; 

Found: C, 70.97; H, 6.21. ^ 

83. 5-(3-Caifcoxybenzoyl)-2-{[6-(4-meta^ acid, 74% 

yield, m.p. - 138-141 °C. 

Analysis for C30H30O6S: 
Calc: C, 69.48; H, 5.83; 

Found: C, 69.70; H, 5.92. ac ^ 

84. 5-(3-Carboxybenzoyl)-2^ acid. 450fc yield, 
m.p. - 122-1 25° C. 

Analysis for C30H30O7: 
Calc: C, 71.70; H, 6.02; 
Found: C, 71 .94; H, 6.18. 

85. 5-(3-Carboxybereoyl)-2-{[6-(2-me^ acid, 33% yield, 
m.p. - 132-136°C. 

Analysis for C30H30O7 : 
Calc. :C, 71 .70 ;H, 6.02; 
Found: C, 71 .98; H, 6.07. 

86. 5-(3-Caitoxyberizoyl)-2^[6-(3-methoxyphenyl)hexyl] acid, 760/o yield, 
m.p.- 88-90° C. 

Analysis for C30H32O7: 
Calc: C, 71 .41 ;H, 6.39; 
Found: C, 71 .62; H, 6.61. 

87. 5-(3-Carboxybenzoyi)-2-{[6-(2-methoxyphenyl)hexyl]oxy}benzenepropanoic acid, 740/0 yield, 
m.p. - 125-1 27° C. 

Analysis for C30H32O7 : 
Calc: C,71.41;H,6.39; 
Found: C, 71.67; H, 6.56. 

Ex amples 88-89 

The following compounds were prepared from the compound of Example 68 following the procedures of 

Examples 73 and 74, respectively. 

88. 5-[3.(Ethoxycarbonyl)benzoyl]-2-([6-(4-methylsulfinylphenyl)-5-hexenyl]oxybenzenepropanoicacld, 

ethyl ester, 730/o yield, oil. 

Analysis for C34H38O7S: 
Calc: C, 69.19; H, 6.43; 
Found: C, 69.00; H, 6.73. 
89. 5-[3-(Ethoxyc^onyl)benzoyl]-2-{[6-(4-methylsulfonylpheriyl)-5-hexenyl]oxy}benz 

acid, ethyl ester, 680/0 yield, oil. 

Analysis for Cs^aeOsS: 
Calc: C. 67.31 ;H, 6.31; 
Found: C, 67,14; H, 6.54. 

Example 90-91 

The following compounds were prepared from the corresponding diesters according to the procedure 
employed in Examples 20-29. 
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90. 5-(3-Carboxybenzoyl)-2-([6-(4-me^ acid - 71 - 80/o 

yield. m.p. = 119-122° C. 

Analysis for C30H30O7S: 
Calc.:C,67.40;H,5.66; 

91 F °M^'rboSenW-24[6-(4-methylsulforvlphen acid, 700/0 

yield. m.p. = 148-150"C. 

Analysis for C30H30O8S: 
Calc.:C.65.44;H,5.49; 

The comS3nds?f SrJnula I should be useful in treating any condition, including clinical conditions whichis 
characterized bv the excessive release of leukotrienes B 4 or D 4 . These conditions include immediate type 
hvD^sensittvlty reSionrs^ch as asthma. Evidence obtained over the past few years has shownthe presence 
taSZm of patients with chronic bronchitis (Turnbull. et aL. Lancet II . 526 (1977)) and cystic 
mSE!^ Lan'cet 0. 164 (1981)). suggesting a role of leukotrienes h<MM« ofttaj. 
diseases FurthermFreT Lewis and colleagues [Int. J. Immunopharmacology . 4. 85 (1982)] have recentty 
detS maSKurnatold synovia! fluid thatreacts antigenicsllywithantfbody to LTD 4 . This may hallmark 

fheeXn^ 

n the diseased joints. Therefore, the compounds described in this invention should als o aHevia e some of the 
SStS chronic bronchitis and cystic fibrosis and possibly rheumatoid arthritis by v.rtue of their abilrty to 

^Se^'CSerelease" of leukotrienes refers to an amount of leukotrienes sufficient to cause the 
particular condition associated with such amount. The amount of leukotriene which ^MBi I to be 
excessive will depend on a variety of factors, including the specific leukotnene(s) involved the amount of 
SSiene Required to cause the particular condition, and the species of the mammal involved. As will be 
Spreo ated by those skilled In the art. the success of treating a mammal suffering 1 from or susceptible c , a 
coSditiTcharacterized by an excessive release of leukotrienes with a compound of formula I will be measured 
by the regression or prevention of the symptoms of the condition. 
Leukotriene D 4 antagonism was demonstrated the following test procedure: 

Male. Hartley guinea pigs weighing 20CM50 grams were killed by decapitation. A section of terming Ileum 
was removed, the lumen cleaned, and the tissue divided Into 2.5 cm segments. The ilea were mounted^ in 1 0 ml 
tissue baths containing Krebs-bicarbonate solution of the following composrtion in mmoles/liter. KCI 4* 
CaCI 2 .2H 2 0, 1.2; KH 2 P0 4 , 1.2; MgS0 4 . 7H20. 1.2; NaCI. 1185; NaHC0 3 . 24.8; ff^^-^Z 
fluid was maintained at 37°C. and aerated with 95 percent oxygen and 5 percent C0 2 . In addition, the buffer 
contained 1 x 10-«M atropine to reduce ileal spontaneous activity. Isometnc measurements were made with 
a Grass FT03C force^displacement transducer and recorded on a Grass poygraph as change in grams erf 
force. A passive force of 0.5 g was applied to the tissues. After an appropriate equilibration penod.^ sing e 
submaximal control responses to pure LTD 4 were obtained. Following a five minute exposure of the ileum to 
an expenmeS drug. trie control concentration of LTD 4 was added to the tissue bath. The response of the 
ileum to LTD 4 in the presence of the drug was compared to the response In the absence of he drug. 

A more detailed analysis of LTD 4 antagonism was then made. In these experiments cumulate 
concentration-response curves were obtained to LTD 4 in guinea pig ileum and trachea. This was followed by a 
30 minute incubation with various concentrations of the experimental drug. The concentration response , curve 
to LTD 4 was then repeated in the presence of the antagonist. Only one concenfration of ^agonist was used 
on a single tissue. Kb values were calculated by the method of Furchgott [Ann. NX Acad. Sci.. 139. 553 nat>/)J 
using the following equation. 

K_ = fAntaqonist] 
° Dose Ratio -1 



Dose ratio refers to the concentration of agonist required to elicit 50 percent of the maximal response 
(ED50) in the presence of the antagonist divided by the ED 6 o In the absence of the antagon st. Calculations 
were performed with the aid of a computer and a digital plotter. The pA 2 is then calculated as the negative log 
of Kb when the slope of the Schild plot is not significantly different from unity. 

The testing of the compounds of the Formula I is summarized in Table I. 
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Table I 

Antagonism of LTD 4 by 
Compounds of Formula I 



Compound of 

Example No, pA 2 * 

3 6.3 

7 6.8 

20 6.0 

21 5.85 

22 5.71 

24 6.4 

25 6.2 

28 6.49 

29 6.02 

33 5.94 

34 5.72 
45 5.7 
48 5.1 
52 6.18 
56 6.32 
66 6.24 



^-Estimated 



The compounds of this invention are also receptor antagonists of leukotriene B4. As such, they are capable 
of blocking the biological effects of this leukotriene such as neutrophil aggregation, chemotaxis, and 
degranulation, as demonstrated In the following test systems. 

LTB4 Induced Aggregation Assay 

Neutrophils were elicited by intraperttoneally injecting 20 ml of Dulbecco's calcium and magnesium deficient 
phosphate buffered saline (PBS) containing 29/o oyster glycogen into each of two male Hartley guinea pigs. 
Eighteen hours later, cells accumulating in the peritoneal cavity were harvested by washing the peritoneum 
with approximately 100 ml of PBS containing 10 units/ml of heparin. The cells were centrifuged at 200 g for 8 
min, and the supernatant fluid discarded. Erythrocytes present in the pellet were iyzed by vigorous agitation of 
the cells in 9 ml of ice-cold distilled water for approximately 30 seconds. Physiological osmolarity was restored 
by adding 1.5 ml of 0.6 M KCI. Twelve milliliters of PBS were added and the resuspended cells centrifuged at 
200 g for 8 min. at 4°. The pellet was resuspended In 5 ml PBS. The cell concentration was determined and 
additional buffer added to make the concentration 1 x 10 7 cells per ml. This isolation procedure resulted in 
cell populations of £90% neutrophils and £90% viability. 

The aggregation assay was carried out by measuring the amount of LTB4 induced cell aggregation with a 
Payton single channel aggregometer, model 300B. The apparatus was calibrated by placing a cuvette 
containing the cell suspension in It and adjusting the zero knob so that the recorder pen rested at 1 mV. A 
cuvette containing 20°/o less cells was then inserted Into the aggregometer and the output knob adjusted so 
that the recorder pen rested at 9 mV. With these settings an 8 mV change causes the recorder pen to move 
200 mm. When conducting an assay, 0.5 ml of cell suspension (5 x 10 6 ceils) was added to each cuvette. Five 
microliters of a solution of test compound were then added. Most compounds were Initially dissolved in DMSO 
at1 x 10- 2 M and then diluted appropriately with PBS so that the test compound concentration was 1 x 10- 6 
to 1 x 10- 7 M and the test DMSO concentration was 0.1% or less. A few of the more water Insoluble 
compounds were first dissolved in DMSO at 1 to 6 x 10- 3 M and then diluted appropriately with PBS. The test 
concentration of DMSO was never higher than 1<Vo. After a 2 minute equilibration period of cells and test 
compound, 5 ^l of a solution containing CaCI 2 (100 mM) and MgCi 2 (50 mM) were added. One minute later, 5 pJ 
of PBS containing LTB4 (3 x 10- 7 M) were added. The change occurring in the amount of light transmitted 
during the subsequent minute was measured. In the absence of test compound, this amount of LTB4 usually 
caused a change in the recorder pen position of 120-150 mm. During a typical experiment, several 
measurements of the amount of aggregation induced by LTB* were made and an average value determined. 
The effect of a test compound on this aggregation was determined by the following formula: 
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Aggregation Aggregation with 
with LTB 4 ' LTB 4 + Compound 

Percent _ , X 100 

Inhibition 

Aggregation 
with LTB 4 



10 



25 



30 



35 



40 



45 



The results of these experiments are summarized in Table II. 



Table II 

15 inhibition of LTB* In duced Aggregation 

Drug Concentration * 
20 Example No . 10~ S M 10~ 6 M 10~ 7 M 



3 




84 


2 


20 




78 


32 


22 






83 


23 


92 


46 




29 




72 


14 


33 




94 


45 


45 


77 


11 




46 




73 


7 


47 


80 


50 


2 


52 


94 


89 


38 


54 




88 • 


12 


75 


93 


69 


15 


79 


92 


87 


46 


81 


76 


63 


8 


90 


85 


79 


9 



50 inhibition of Binding of 3 H-LTB 4 to Peripheral Human Neutrophils 

The effectiveness of compo unds to inhibit the binding of leukotriene B 4 to a specific receptor on the 
membrane of human neutrophils was measured by using an adaptation of a radio-ligand binding assay 
developed by Goldman and Goetzl, J. Immunol ., 129. 1600 (1982). Other investigators have developed similar 
assays (see, e.g., Kreisle, et aj., J. Exp. Med. , [57, 628 (1983) and Un, et aJ., Prostaglandins, 28, 837 (1984)). 

55 Cells used in the assay were isolated by standard techniques of centrifugation on Ficoll-Hypaque, dextran 
70 sedimentation and hypotonic lysis. The following procedure was used. Freshly-prepared buffy coat layers 
from two individuals were obtained from a local blood donor center. The cells were mixed and diluted to 484 ml 
with phosphate buffered saline containing heparin (10 units/ml) and heat-inactivated calf serum (5%). This 
was divided into 20 ml aliquots and the aliquots layered on top of Ficoll-Paque (12 ml). The material was then 

60 centrifuged at 600 g for 40 minutes at room temperature. The resulting upper layer of platelets and 
mononuclear cells was discarded. The lower layer containing erythrocytes and neutrophils was retained. 
Buffer was added (1 ml per 4 ml of lower layer) and the suspension mixed. For each milliliter of this mWure, 
0 33 ml of 60/o Macrodex was added. After stirring, the cells were allowed to sediment for 1 hour at 37 C. The 
resulting erythrocyte pellet was discarded and the neutrophil enriched supernatant fluid centrifuged at 500 g 

65 for 10 minutes at 4°C. Erythrocytes still present in this cell pellet were lysed by incubating the cells with 5-« ml 
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ice-cold distilled water for 30-46 seconds. Subsequently, the volume was made up to 50 ml by addition of 
ice-cold buffer and the cells resuspended. The suspension was then centrifuged at 300 g for 10 minutes at 
4°C. The cells were finally resuspended at a cell density of 2 x 10 7 cells/ml in the assay buffer. This buffer 
consisted of Hanks' balanced salt solution and 0.1 o/o ovalbumin (pH 7.3). This isolation procedure resulted In 
cell preparations of £90<>/o neutrophils and £90% viability. 5 

The radlo-ligand binding assay was conducted by incubating neutrophils (1 x 10 7 cells) with 0.1-0.2 nM 
3 H-LTB4 (sp. act. 150-220 Curies/mmol) and test compound (1 x 10- 5 M and 1 x 10- 8 M) for 10 minutes at 
4°C. The amount of bound 3 H-LTB4 was then measured and compared with the amount bound in the absence 
of test compound. The assay was carried out in microcentrifuge tubes by adding first 10 pJ test compound 
dissolved in DMSO, followed by adding 20 uJ 3 H-LTB4 diluted In assay buffer, and finally adding 500 uJ of the 10 
cell suspension. At the end of the 10 minutes incubation, 300 jxf of a mixture of dibutyl and dinonyl phthalate 
(7:2) were added and the tubes centrifuged for 2 minutes in a micro-centrifuge. The radioactivity bound to the 
cell pellet was measured by scintillation spectroscopy. Appropriate corrections for nonspecific bonding of 
3 H-LTB4 were made. The results are reported in Table 111. 

15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 
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Table III 

LTBd Binding Inhibition 

Drug Concentration * 
Example No. 10~ 5 M 10~ 6 M 10" 7 M 



o 


-11 


14 




J 


76 


26 




ZL 


-5 


-1 




1 9 


3 


-1 






-13 


1 




1 7 
J. / 


81 


20 




OA 


71 


35 






74 


23 






95 


62 


17 


0^ 
Zj 


87 


52 


4 


OA 


7 J 


28 




OC 
ZD 


63 


10 




07 


80 


18 


■ 


28 


96 


55 




29 


98 


71 


ii 


32 


19 


-6 




33 


100 


79 


17 


35 


53 


2 




40 


-14 


-10 




44 


41 


11 




45 


78 


19 




46 


91 


55 


13 


47 


59 


2 




48 


10 


-10 
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Table III cont'd. 
LTBa Binding Inhibition 

Drug Concentration * 
Example No, 10" S M 10" 6 M 10~ 7 M 



50 


88 


41 


- 


10 


52 


92 


61 


17 




54 


71 


37 


-3 




56 


88 


41 


- 


15 


75 


97 


82 


36 




76 


96 


91 


36 




77 


22 


8 


- 


20 


78 


18 


4 


- 




79 


100 


97 


92 




80 


105 


98 


68 


25 


81 


106 


91 


42 




82 


104 


81 


22 




83 


103 


79 


18 


30 


84 


99' 


91 


49 




85 


101 


97 


86 




86 


95 


88 


46 


35 


87 


100 


91 


34 




90 


98 


96 


90 




91 


98 


88 


60 


40 


percent inhibition 









45 



The compounds or formulations of the present invention may be administered by the oral and rectal routes, 
topically parenteral^, e^a, by injection and by continuous or discontinuous intra-arterial infusion, in the form 
of for example, tablets, lozenges, sublingual tablets, sachets, cachets, elixirs, gels, suspensions, aerosols, 
ointments, for example, containing from 1 to 10oyb by weight of the active compound in a suitable base, soft & 
and hard gelatin capsules, suppositories, injectable solutions and suspensions in physiologically acceptable 
media and sterile packaged powders adsorbed onto a support material for making Injectable solutions. 
Advantageously for this purpose, compositions may be provided in dosage unit form, preferably each dosage 
unit containing from about 5 to about 500 mg (from about 5 to 50 mg in the case of parenteral or inhalation 
administration, and from about 25 to 500 mg in the case of oral or rectal administration) of a compound of & 
Formula I. Dosages of from about 0.5 to about 300 mg/kg per day, preferably 0.5 to 20 mg/kg, of active 
ingredient may be administered although it will, of course, readily be understood that the amount of the 
compound or compounds of Formula I actually to be administered will be determined by a physician, In the 
light of all the relevant circumstances Including the condition to be treated, the choice of compound to be 
administered and the choice of route of administration and therefore the above preferred dosage range is not qq 
intended to limit the scope of the present Invention In any way. 

The formulations of the present invention normally will consist of at least one compound of Formula I mixed 
with a carrier, or diluted by a carrier, or enclosed or encapsulated by an Ingestible carrier in the form of a 
capsule, sachet, cachet, paper or other container or by a disposable container such as an ampoule. A carrier 
or diluent may be a solid, seml-solld or liquid material which serves as a vehicle, exclpient or medium for the & 
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10 



15 



20 



30 



40 



46 



"Stents or carrier wWch may be employed in *e phar^eu^ == of *e 
present invention are lactose, dextrose, sucrose, sorbitol, mannltol. propylene glyco liquid paraffin ^wh to soft 
S teoBn, fumed silicon dioxide, microcrystalline cellulose calcium silicate. s »£<P°^^^"j 
Lostearyl alcohol, starch, modified starches, gum acacia, calcium phosphate. "^"'S.SSS 
esters, oil of theobroma. arachis oil. alginates, tragacanth, gelatin, syrup, methyl 
sorbton monolaurate. ethyl lactate, methyl and propyl hydroxybenzoate sorbrtan tnoteate sorbin 
sesquioleate and oleyi alcohol and propellents such as trichloromonofluoromethane. d chlorodfluoromethane 
S chlorotetrafluoVoethane. In the case of tablets, a lubricant may be incorporated to prevent sticWng and 
Sing of the powdered ingredients in the dies and on the punch of the tabletlng machine. Fo such purpose 
there may be employed for Instance aluminum, magnesium or calcium stearates, talc or mineral oil. 

Prefer%d pharmaceutical forms of the present invention are capsules, tablets, suppoaltor.es. Injectable 
solutions, creams and ointments. Especially preferred are formulations for inhalation application, such as an 

Te»2 r SS?^es may employ as active compounds any of the compounds of this 
irrvertlon. Tr^^sare illustrative only and aVe not intended to limit the scope of the invention in any way. 

Example 92 ? ... 

Hard gelatin capsules are prepared using the following Ingredients: 

Quantity (mcr/capsule) 



[4- (Decyloxy ) -3- ( lH-tetrazol-5- 250 
25 ylmethyl )phenyl ] [3- ( lH-tetrazol-5- 

yl)phenyl]methanone, disodium salt 

Starch 200 
Magnesium stearate 10 



50 



The above ingredients are mixed and filled into hard gelatin capsules in 460 mg quantities. 



35 Example 93 

A tablet is prepared using the ingredients below: 



Quantity (mcr/tablet) 



5-(3-Carboxybenzoyl)-2-{ [6- (4- 250 
methoxyphenyl ) -5-hexenyl ] oxy} - 
benzenepropanoic acid, potassium 
salt 

Cellulose, microcrystalline 400 
Silicon dioxide, fumed 10 
Magnesium stearate 5 

The components are blended and compressed to form tablets, each weighing 665 mg. 

Exampl e 94 . 
55 An aerosol solution is prepared containing the following components: 



60 



65 
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5- ( 3 -Carboxybenzoyl ) -2- { [ 6- ( 4-methyl 
sulf inylphenyl ) -5-hexenyl] oxy} - 
benzenepropanoic acid 

Starch 

Microcrystalline cellulose 

Polyvinylpyrrolidone 

(as 10% solution in water) 

Sodium carboxymethyl starch 

Magnesium stearate 

Talc 

Total 



60 mg 



45 mg 
35 mg 
4 mg 

4.5 mg 
0.5 mg 

150 mg 



10 



15 



The active compound Is dissolved in the ethanol and the solution Is added to the propellant 11, cooled to 
-30° C. and transferred to a filling device. The required amount is then fed to a container and further filled with 
the pre-mlxed propellants 12 and 114 by means of the cold-filled method or pressure-filled method. The valve 
units are then fitted to the container. 

Example 95 

Tablets each containing 60 mg of active Ingredient are made up as follows: 



20 



25 



5 - ( 3 -Carboxybenzoyl ) -2 - { [ 6- ( 4 -methoxy- 
phenyl )hexyl] oxy} benzenepropanoic 
acid, dipotassium salt 

Ethanol 

Propellant 11 

( trichlorof luorome thane ) 

Propellant 12 

(Dichlorodif luorome thane ) 

Propellant 114 

( Dichloro tetr af luoroethane ) 



Weight % 
0.25 



30.00 
10.25 

29.75 

29.75 



30 



35 



40 



45 



The active Ingredient, starch and cellulose are passed through a No. 45 mesh U.S. sieve and mixed 
thoroughly. The solution of polyvinylpyrrolidone is mixed with the resultant powders which are then passed ^ 
through a No. 14 mesh U.S. sieve. The granules so produced are dried at 50-60° C. and passed through a 
No. 18 mesh U.S. sieve. The sodium carboxymethyl starch, magnesium stearate and talc, previously passed 
through a No. 60 mesh U.S. sieve, are then added to the granules which, after mixing, are compressed on a 
tablet machine to yield tablets each weighing 150 mg. 

55 

Example 96 

Capsules each containing 80 mg of medicament are made as follows: 



60 



65 

25 



* 



0 276 064 



5-(3-Carboxybenzoyl)-2-{ [6-(4- 80 mg 
methylsulf onylphenyl ) -5-hexenyl ] - 
oxy}benzenepropanoic acid 

Starch 59 mg 

Microcrystalline cellulose 59 mg 

Magnesium s tear ate 2 mg 

Total 200 mg 



The active ingredient, cellulose, starch and magnesium stearate are blended, passed through a No. 46 mesh 
U.S. sieve, and filled into hard gelatin capsules in 200 mg quantities. 

Example 97 

Suppositories each containing 225 mg of active ingredient are made as follows: 

5-(aOarboxyphenoxy)-2-(decyioxy)-benzenepropanoic acid 225 mg 
Unsaturated or saturated fatty add glycerides to 2,000 mg 

The active ingredient Is passed through a No. 60 mesh U.S. sieve and suspended in the fatty acid glycerides 
previously melted using the minimum heat necessary. The mixture is then poured into a suppository mold of 
nominal 2 g capacity and allowed to cool 



Example 98 * 

Suspensions each containing 50 mg of medicament per 5 ml dose are made as follows: 

H(3-Carboxyphenyl)(hydroxyimino)methyl]-2-(decylo)cy)benzenepropafl acid 50 mg 
Sodium carboxymethyl cellulose 50 mg 
Sugar 1 g 

Methyl paraben 0.05 mg 
Propyl paraben 0.03 mg 
Flavor q.v. 
Color q.v. 

PU The d tSSaISent 5 is ml passed through a No. 45 mesh U.S. sieve and mixed with the sodium 
carboxymethylcellulose, sugar, and a portion of the water to form a suspenslooThe parabens. flavor and color 
are dissolved and diluted with some of the water and added, with stirnng. Sufncent water is then added to 
produce the required volume. 



Claims 

1 . A compound of the Formula I 



AAA"-" 

/HCH.) n -J- j I | t 



or a pharmaceutical acceptable salt thereof, wherein A and D are each independently cyano, a group of 
the formula -COOR 1 , or 5-tetrazolyl ; 
nisOorl; 

Y is -0-, -CO-, -CH 2 CO-, -C( - NOH)-, -CHOH-, -CH 2 -. or -C( = CH 2 )-; 
mis 0-3; 

Eis-0-or-CH2S 
pis 0-16; and 
Zis-H or -G-Q, where 

G is a bond, -O- -S(0)t-, -NH-, or -CH = CH-, 

Q is phenyl or phenyl substituted with one or two substituents selected from the group consisting of 
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halo, C1-C3 alkyl, C1-C3 aikoxy, nltro, amino, trifluoromethyl, hydroxy, and -S(0) p ~(Ci-C 3 alkyl) ; 
p" and t are independently 0-2; 
R1 is a hydrogen atom or C1 to C3 alkyl. 
2. A compound as claimed in claim 1 of the Formula la 



MM 

V VVcH.> p .-Z I* 



or a pharmaceutically acceptable base addition salt thereof wherein 
A" and D" are independently -COOH or5-tetrazolyl, 

m' is 1 or 2; 

p' is 4-12; 

and Z is the same as Formula I. 
3. A compound of Formula I as claimed in claim 1 which is [4-(decyloxy)-3-(1H-tetrazol-5-ylmethyl)phe- 
nyi][3-(1H-tetrazol-5-yl)phenyi I methanone, 5-(3-carboxybenzoy1)-2-{[6-(4-methoxyphenyl)hexyl]oxy} 
benzenepropanolc acid, 5-(3-cart)oxyber«oyl)-2^ 
panoic acid, or 5-(3-carboxybenzoyl)-2-{[6-{4-methylsu^ 

acid or a pharmaceutically acceptable salt thereof. 

4. 5-(3-Carboxyberuoyl)-2^[6-(4-methoxyphenyl)-5-(E)-hexenyl]oxy}benzene acid or a phar- 

maceutically acceptable salt thereof. 

5 A pharmaceutical formulation which comprises a compound as claimed In any one of the claims 1 to 
4, wherein R1 is a hydrogen atom and neither A nor D is a cyano group, or a pharmaceuticaliy-acceptable 
salt thereof, associated with one or more pharmaceuticaliy-acceptable carriers or excipients therefor. 

6. A compound of Formula I as claimed in any one of claims 1 to 4, wherein R1 is a hydrogen atom and 
neither A nor D is a cyano group, or a pharmaceuticaliy-acceptable salt thereof, for use in the treatment of 

inflammation. „ « j 

7 A compound of Formula I as claimed in any one of claims 1 to 4, wherein R1 is a hydrogen atom and 
neither A nor D is a cyano group, or a pharmaceuticaliy-acceptable salt thereof, for use in the treatment of 

psoriasis. . , 

8. A compound of Formula I as claimed in any one of claims 1 to 4, wherein R1 is a hydrogen atom and 

neither A nor D is a cyano group, for use in the treatment of inflammatory bowel disease. 

9. A process for preparing a compound of the Formula I as claimed in any one of claims 1 to 4 which 

comprises 

a) reacting a compound of Formula II 



A'-CCHs) 

'V 



f y-(CH2) w -coci u 



wherein A' is -COO(Ci to Ca alkyl) or cyano, n is the same as in Formula I and w is 0 or 1 ; with a 
compound of Formula III 

yV (CHa) "f°' 

M 

\^-(CHa) -Z 

P III 

wherein D' is a group of the formula -COO-(Ci to C3 alkyl) or cyano, and m, E, p, and Z are the same 
as for Formula I, in the presence of a Lewis acid catalyst to give a compound of Formula I wherein y is 
a group of the formula -CO- and -CH2CO-, and A and D are Independently a group of the formula 
-COO(Ci to C3 alkyl) or cyan; 
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b) reacting a compound of Formula VI 

A 

A'-(CH*) n 4- [ 

\/ VI 

wherein A' is cyano or a group of the formula -COO(Ci to Cs alkyl) and n is the same as claim 1, with a 
compound of Formula VII 

m ,(CHa)-D' 

CI0C(CH2) w -|' 



tX E(CH2) p -Z 



VII 



wherein w Is 0 or 1 , D is cyano or a group of the formula -COO(Ci to C3 alkyl) and m, E, p, and Z are 
the same as for Formula I In the presence of a Lewis acid catalyst to produce a compound of Formula 
I wherein A and D are independently cyano or a group of the formula -COO(Ci to C3 alkyl) and y is a 
group of the formula -CO- or -COCH2-, 
c) reacting a compound of the Formula IX 




wherein n is defined for Formula I with a compound of Formula III above in the presence of a Lewis 
acid catalyst in a chlorinated hydrocarbon solvent to produce compounds of Formula I, more 
specifically compounds of Formula I that have the Formulas XI and XII: 
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HOOCCHa 



OCCI 

A A A (CHs) ^ 

II. 

V \x E(CH2) _ z 



XI 



HOOC 

A f A /(CHa) -O' 

end 



XII 



wherein D' is cyano or a group of the formula -COO(Ci to C 3 alkyl) and m. E, p, and Z are the same as 
Formula I; 
d) reacting a compound of Formula XIII : 

/V 

\/ XI 1 1 

wherein A' is cyano or a group of the formula -COO(Ci to C3 alkyl) and n Is the same as Formula I, 
with a compound of Formula XIV 



VV(ch 8 ) p -z XIV 



10 



IS 



20 



25 



30 



35 



_ .(CHa) -0' 

\/x m * 



45 



wherein D' Is cyano or a group of the formula -COO(Ci to C3 alkyl). ™. E, p, and 2 are the same as 
Formula I and In Formulas XIII and XIV one of G and T Is lodo or bromo and the other of G and T is 
hydroxy by first treating the reaction mixture with an alkali metal base to form the alkali metal 
phenolate at G or T then adding the aryl hallde (wherein G or T is iodo or bromo) and optionally 
adding copper salts, to produce a compound of Formula I wherein y is -0-, A and D are independently 
cyano or a group of the formula -COO(Ci to C3 alkyl), and n, m, p, E, and Z are the same as Formula I; 
e) demethylatlng a compound of the formula XVI 

A/\A 



55 



XVI 



60 



with either hydrobromine acid in acetic acid or molten pyridine hydrochloride to produce a 
compound of the formula 



65 
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20 
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40 



60 



65 



0276 064 



r A A/\ 

\ /■ \/ ^ 



which compound in turn is esterified to give a compound of the formula 



15 R 



\ / VAh 



wherein Ri' is a Ci to C 3 alkyl group or a carboxy protecting group, which structure in turn is 
alkylated with allylic chloride or allylic bromide to give a compound of the formula 



AAA. v 
R ; ooc 1 It 

V vv 



wherein Ri' has the same meaning as above; which structure is heated in an inert solvent to 
rearrange to a compound of the formula 



R'OOC 
1 



AYA 

V/ Y/\h 



45 wherein Ri' is the same as above, which compound is in turn alkylated with an alkylating agent of the 

formula 

Z-(CH 2 ) P -X 

50 wherein X is iodo, bromo, chloro or a mesyl group, and Z and p are the same as Formula I, optionally 

in the presence of a strong base, to give a compound of the formula 

A A A A/ 
W III 

V V \hch*) p -z 



wherein Ri' is as described above and Z and p are the same as Formula I; which compound in turn is 
oxidized first to an alcohol of the formula 
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A A A A y CH20H 

W Y Y Y v 



V V V 



(CHs) -Z 
P 



wherein IV Is as described above and p and Z is as described for Formula I then oxidized to a 
compound of Formula I of the Formula XVill: 

sK A y\ CHsCHaCOOH 

W Y Y Y 



v/ v/ \ 



0-(CH2) -Z XVI1 
P 



wherein p and Z are the same as Formula I and Ri' is as defined above ; 
f) demethylatlng a compound of the Formula 



/\ A /x (CHa, ^°° R ' 



RiOOC(CH2^-[- | f J 

V V4 



wherein Ri Is Ci to C3 alkyf and y and m are the same as Formula I; with hydrobromlc acid in acetic 
acid or molten pyridine hydrochloride; then reacting the demethylated compound with esterifying 
reagents that protect the carboxy groups to produce a compound of Formula 

A A /xr^ 00R; 

R;ooc((»Vf- 1 I i 



wherein m and n are as for Formula I and Ri' is a carboxy protecting group, which compound is in 
turn reacted with an alkylating agent of the formula 

Z-(CH 2 )p-X 

wherein X is a good leaving group such as chloro, bromo, iodo or mesylate and Z and p are the same 
as Formula I to produce a compound of the Formula 

X ,(CHa) -C00R' 



/\/\/X 

r;ooc(ch s ^-J- J J J 

V \ X 0(CHa) -Z 



P 



wherein p, m, and n are the same as Formula I and R 1 ' is a carboxy protecting group; 
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g) reacting a compound of the Formula I wherein y is a group of the formula -CO- or -CH2CO- ^with 
a borohydride hydrogenating reagent to produce a compound of claim 1 wherein y is -CH2CHOH- or 

" C h)°reacting a compound of Formula I wherein y is a group of the formula -CH 2 - with hydrogen gas in 
<r the Dresenceofa (optionally supported) transition metal catalyst; or 

produce a compound of claim 1 wherein y is a group of the formula 

,0 ftSSa compound of Formula I wherein y is a group of the -CO- under standard Wlttig reaction 

conditions to produce a compound of Formula I wherein y is a group of the formula -C( - CH ? )-, 

k) oxidizing a compound of Formula I wherein Q is a group of the formula -S(CV wherein wtth an 
oxidizing agent to produce a compound of Formula I wherein Q is a group of the formula -S(0)t- 

,5 ^l) oxWizlnga compound of Formula I wherein Z is a group of the formula -Q-Q and wherein Q is 

phenyl substituted with one or two groups of the formula -S(0 )p m-(Ci to Ca alkyl) witt .an oxidmng 
agent to give the corresponding compound of Formula I wherein Q is a phenyl group substituted wrth 
one or two groups of the formula -S(0)p~(Ci-Ca alkyl) wherein p" is one or two; 
m) esterifying a compound of Formula I where at least one of A and D Is a group of he formula wrth 

20 a d to Ca alkyl esterifying agent to produce a compound of Formula l wherein at least one of A and D 

is a group of the formula -COO(Ci to C3 alkyl); 

n I deesterifylng a compound of Formula I where at least one of A and D is a group of the tonnuto 
-COO(Ci to Ca alkyl) by hydrolysis to produce a compound of Formula I wherein at least one of A and 
D Is a group of the formula -COOH or a pharmaceutically acceptable salt thereof; or 

25 o) reacting a compound of the Formula IB 



30 



35 



45 



so 



65 



AM 

A-(CH2) n -j- j J J 



(CH*) m H3 



S/ \ X E-(CH2) p -Z IB 



or pharmaceutically-acceptable salts thereof, wherein at least one of A or D is a cyano group and the 
other is -COORi or 5-tetrazolyl; 

Yis-O-, -CO-, -CH2CO-, -C( - NOH)-, -CHOH-, -CH 2 -, or -C( - CH 2 )-; 
40 mis 0-3; 

E is -0- or -CH2-; 
pis 0-16; and 
Zis-Hor-G-Q,where 

G is a bond, -0-, -S(0)t-, -NH-, or -CH = CH-, 

R1 is a hydrogen atom or C1 to C3 alkyl; . ^ nrrtlin 

Q is phenyl or phenyl substituted with one or two substituents selected from the group 
consisting of halo, C1-C3 alkyl. C1-C3 aikoxy, nltro, amino, trifluoromethyl, hydroxy, and 

-S(0)p~(Ci-C3 alkyl), and 

o" and tare independently 0-2; , , . A . . ^ 

with an azide reagent such as sodium azide to produce a compound of Formula I wherein at least one 

of A or D is a 5-tetrazolyl group. 
1 0. A compound of the Formula IC 



AAA " 

60 p 

wherein one of A or D is a cyano group or a group of the formula -COO(Ci to Ca alkyl) and the other of A 
or D is -COOR 1 , a cyano group or 5-tetrazolyl ; 
nisOorl; 
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Y is -0-, -CO-, -CH2CO-, -C( - NOH)-, -CHOH-, -CH 2 -, or -C( - CH2H 
rnisO-3; 

Eis-0-or-CH2-; 
pis 0-16; and 

Zis-Hor-G-Q,where 5 

R1 is hydrogen or C1 to C3 alkyl; 

G is a bond, -0-, -S(0)t, -NH-, or -CH - CH-, 

Q Is phenyl or phenyl substituted with one or two substituents selected from the group consisting of 
halo, C1-C3 alkyl, C1-C3 alkoxy, nitro, amino, trifluoromethyl. hydroxy, and -S(0) p ~(Ci-C 3 alkyl), and 

p" and t are independently 0-2; 10 

Claims for the following Contracting State : GR 

1 . A process for preparing a compound of the Formula i 



m 



A-(CH2) 



■t 1 t.J 



*/ N E-(CH3) p -Z 



or a pharmaceutically acceptable salt thereof, wherein A and D are each independently cyano, a group of 
the formula -COORi, or 5-tetrazolyl; 25 
nisOoM; 

Y Is -0-, -CO-, -CH2CO-. -C( » NOH)-. -CHOH-, -CH2-. or -C( - CH 2 )- ; 
mis 0-3; 

Eis-0-or-CH2-; 

pis 0-16; and 30 
Zis-H or -G-Q, where 

G is a bond, -0-, -S(0)t-. -NH-, or -CH - CH-, 

Q is phenyl or phenyl substituted with one or two substituents selected from the group consisting of 
halo, C1-C3 alkyi, C1-C3 alkoxy, nitro, amino, trifluoromethyl, hydroxy, and -S(0) p ~(Ci-C3 alkyl); 

p" and t are independently 0-2; 35 
R1 Is a hydrogen atom or C1 to C3 alkyl; which comprises 
a) reacting a compound of Formula II 

y\ 40 

f N --(CH2),-C0CI 



A'-(CH2) n -4 



4- 



w 



V 11 

wherein A' Is -COO(Ci to C 3 alkyi) or cyano, n is the same as in Formula I and w is 0 or 1 ; with a 
compound of Formula III 



45 



I 



/X. m 



50 



\^E-(CH2) p -Z III 



55 



wherein D' is a group of the formula -COO-(Ci to C 3 alkyl) or cyano, and m, E, p, and Z are the same 
as for Formula I, In the presence of a Lewis acid catalyst to give a compound of Formula I wherein y is 
a group of the formula -CO- and -CH2CO-, and A and D are independently a group of the formula 60 
-COO(Ci to C 3 alkyl) or cyano; 
b) reacting a compound of Formula VI 



65 
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A 

A'-(CHa)4- I 



VI 



wherein A' is cyano or a group of the formula -COO(Ci to C3 alkyl) and n is the same as claim 1 , with a 
compound of Formula VII 



. (CH 2 ) m H3' 
ClOCCCHaW J 

• X E(CHs) p -Z 



wherein w is 0 or 1, D is cyano or a group of the formula -COO(Ci to Ca alkyl) and m, E, p, and Z are 
the same as for Formula I in the presence of a Lewis acid catalyst to produce a compound of Formula 
I wherein A and D are independently cyano or a group of the formula -COO(Ci to Ca alkyl) and y is a 
group of the formula -CO- or -COCHa-, 
c) reacting a compound of the Formula IX 




IX 

wherein n is defined for Formula I with a compound of Formula ill above in the presence of a Lewis 
acid cataiyst in a chlorinated hydrocarbon solvent to produce compounds of Formula I, more 
specifically compounds of Formula I that have the Formulas XI and XII : 

HOOCCHa 0 



(Ote) p -Z 



XI 



HOO 



9 



XII 



34 



0 276 064 

wherein D' is cyano or a group of the formula -COO(Ci to C 3 alkyl) and m, E, p, and Z are the same as 

Formula I; 
d) reacting a compound of Formula XIII : 

5 

A/ 

V XIII 



wherein A' Is cyano or a group of the formula -COO(Ci to Cs alkyl) and n is the same as Formula I. 
with a compound of Formula XIV 



T - /X m 



•„ XCHa) -0' 

T ii 

VN-CCHz) -Z XIV 



wherein D' is cyano or a group of the formula COO(Ci to Cs alkyl), m, E. p, and Z are the same as 
Sa I and^ormulas XIII and XIV one of Q and T is iodo or bromo and the other 01 £ and T .s 
hydroxy by first treating the reaction mixture with an alkali metal base to form the alkali I metal 
!S It G o T then adding the aryl halide (wherein Q or T is Iodo or bromo) ^ opjonaj 
adding copper salts, to produce a compound of Formula I wherein y Is -0-, A and D are Independently 
cyano or a IJroup of ihe formula -COO(C, to C 3 alkyl), and n. m, p, E. and Z are the same as Formula I; 
e) demethylatlng a compound of the formula XVI 



§ 

which compound in turn Is esterif ied to give a compound of the formula 



15 



20 



25 



wherein Fh' is a Ct to C 3 alkyl group or a carboxy protecting group, which structure in turn is 
alkylated with allyllc chloride or aliylic bromide to give a compound of the formula 



30 



/\ A/ \ 
mc 1 J I i 

\ / V ^ XVI 

with either hydrobromine acid in acetic acid or molten pyridine hydrochloride to produce a 
compound of the formula 



40 



45 



50 



„ AAA 

r ; ooc t ! I 1 



60 



65 
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AAA s 
w til 

V VV 

wherein Ri' has the same meaning as above; which structure is heated in an inert solvent to 
rearrange to a compound of the formula 

AA/VV 
r ; ooc Y ill 

\/ V X ° H 

wherein R,' is'the same as above, which compound is in turn alkylated with an alkylating agent of the 
formula 

Z-(CH 2 ) P -X 

wherein X is iodo, bromo, chloro or a mesyi group, and Z and p are the same as Formula I, optionally 
in the presence of a strong base, to give a compound of the formula 

A A/ VV 

r;*^ III 

V 'VV(CH a ) p -Z 

wherein R,' is as described above and Z and p are the same as Formula I; which compound in turn is 
oxidized first to an alcohol of the formula 

• a ,K A CH2OH 

„ AA/YY 

r;oocY III 

\/ XAhch^-z 

wherein R,' is as described above and p and Z is as described for Formula I then oxidized to a 
compound of Formula I of the Formula XVII: 

■ Q /> QteCHaCQOH 

/ \ A/ \/ 

\/ \^ \-(CH2) p -Z XVII 

wherein p and Z are the same as Formula I and R1' is as defined above ; 
f) demethylating a compound of the Formula 

A A Af*' "°° R ' 

Ri00C(CH2^-f- J | J 

■ " V .. NX* 

wherein R' is C1 to C3 alkyl and y and m are the same as Formula I; with hydrobromic acid in acetic 
acid or molten pyridine hydrochloride; then reacting the demethylated compound with estenfying 
reagents that protect the carboxy groups to produce a compound of Formula 
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/\/\/X # m 1 

r;ooc(ch 2 |— f- |J J ij 

1 n A • • • 

V Von 



wherein m and n are as for Formula I and Ri' Is a carboxy protecting group, which compound is in 
turn reacted with an alkylating agent of the formula 



2-(CH 2 )p-X 

wherein X is a good leaving group such as chloro, bromo, lodo or mesylate and Z and p are the same 
as Formula I to produce a compound of the Formula 



AAA 

rjoocCch^-J- j I J 



(CHs) -COOR' 
m 1 



V VW> p -z 



wherein p, m, and n are the same as Formula I and Ri' is a carboxy protecting group; 

g) reacting a compound of the Formula I wherein y is a group of the formula -CO- or -CH2CO- with 
a borohydride hydrogenating reagent to produce a compound of claim 1 wherein y is -CH2CHOH- or 
-CHOH-; 

h) reacting a compound of Formula I wherein y is a group of the formula -CH2- with hydrogen gas in 
the presence of a (optionally supported) transition metal catalyst; or 

i) reacting a compound of Formula I wherein y is a group of the formula -CO- with hydroxylamlne to 
produce a compound of claim 1 wherein y is a group of the formula 

-C(-NOH)-; 

j) reacting a compound of Formula I wherein y is a group of the -CO- under standard Wittig reaction 
conditions to produce a compound of Formula I wherein y is a group of the formula -C( = CH2)-; 

k) oxidizing a compound of Formula I wherein G is a group of the formula -S(0)t- 1 wherein with an 
oxidizing agent to produce a compound of Formula I wherein G is a group of the formula -S(0)t- 
whereintisl or 2; 

I) oxidizing a compound of Formula I wherein 2 is a group of the formula -G-Q and wherein Q Is 
phenyl substituted with one or two groups of the formula -S(0) p --i-(Ci to Cs aikyl) with an oxidizing 
agent to give the corresponding compound of Formula I wherein Q is a phenyl group substituted with 
one or two groups of the formula -S(0) p *-(Ci -Cs alkyl) wherein p" Is one or two; 

m) esterifying a compound of Formula I where at least one of A and D is a group of the formula with 
a C1 to C3 alkyl esterifying agent to produce a compound of Formula I wherein at least one of A and D 
Is a group of the formula -COO(Ci to C3 alkyl) ; 

n) deesterifylng a compound of Formula I where at least one of A and D is a group of the formula 
-COO(Ci to C3 alkyl) by hydrolysis to produce a compound of Formula I wherein at least one of A and 
D is a group of the formula -COOH or a pharmaceutically acceptable salt thereof; or 

0) reacting a compound of the Formula IB 



AAA 



(CH2) -0 



m 



MCHa 'nT S I » IB 



V Ve 



HCHa) p -Z 



or pharmaceuticaliy-acceptable salts thereof, wherein at least one of A or D is a cyano group and the 
other is -COOR1 or5-tetrazolyl; 
n Is 0 or 1 ; 
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Y Is -0-, -CO-, -CH 2 CO-, -C( - NOH)-, -CHOH-, -CH2-. or -C( » CH 2 )-; 
m is 0-3; 

Eis-0-or-CH2-| 
pis 0-16; and 
Zis-H or -G-Q, where 

Q is a bond, -0-, -S(0)t-. -NH-, or -CH « CH-, 



Ri is a hydrogen atom or Ci to C3 alky! ; 
Q is phenyl or phenyl substituted with one or two substituents selected from the group 
consisting of halo, C1-C3 alkyi, C1-C3 alkoxy, nltro, amino, trtfluoromethyl, hydroxy, and 

-S(0) p -(Ci-C 3 alkyi), and 

p" and tare independently 0-2; 
with an azide reagent such as sodium azide to produce a compound of Formula I wherein at least one 

ofAorDisa5-tetrazolylgroup. 
2. A process according to claim 1 for preparing a compound of the Formula la 



»VV\AT V ' 0 " 

II! 

v/ \/ wl.-z 

• t p 



or a pharmaceutical^ acceptable base addition salt thereof wherein 
A" and D" are independently -COOH or 5-tetrazolyl, 
mMs1or2; 
p' is 4-1 2; 

and Z is the same as Formula!. 

3 A process according to claim 1 for preparing a compound of Formula I which is [4-(decy- 

loxy)-3-(1H-tetrazol-5-ylme^^ .fij^Sh^" 
zoyl-2V(^thoxyphenyl)hexyiloxybenzenepropanote acid 

su»flnyjnenyl)-5^exe^ acid, or 5-(3-ca*oxybe^ 

nvtDhenvl)-5-hexenvl1oxy}benzenepropanoic acid or a pharmaceutical ly acceptable salt thereof. 
Ta^S HS to claim 1 for preparing ^(S-CarboxybenzoylJ^^methoxyphe- 
nyl)^-(E)-hexenyl]oxy}benzenepropanotc acid or a pharmaceutical^ acceptable salt thereof. 
5. A compound of the Formula IC 



Y v ^ ,(CHa) m -0 



/\/\/x. 



IC 



E-(CH2) -Z 
P 



wherein one of A or D is a cyano group or a group of the formula -COO(Ci to C 3 alkyl) and the other of A 

or D Is -COOR1, a cyano group or 5-tetrazoiyl; 

nisOoM; , 
Y is -0-, -CO-, -CH2CO-, -C( - NOH)-, -CHOH-, -CH 2 - f or -C( - CH 2 )-; 

mis 0-3; 

Eis-O- or-CH 2 -; 
pis 0-16; and 
Zis-H or -G-Q, where 

R1 is hydrogen or C1 to C3 alkyl; 
Glsabond,-0-,-S(0)t-,-NH-,or-CH»CH-, 

Q is phenyl or phenyl substituted with one or two substituents selected from the group consisting or 
halo, C1-C3 alkyl, C1-C3 alkoxy, nltro, amino, trifluoromethyl. hydroxy, and -S(0)p«-(Ci-C 3 alkyi), and 

p" and t are independently 0-2; . 

6 A process for preparing a pharmaceutical formulation which comprises admixing a compound of 
Formula (I), or a pharmaceuticaliy-acceptable salt thereof, as defined In any one of claims 1 to 5, with one 
or more pharmaceutical acceptable carriers or excipients therefor. 
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Claims for the following Contracting State : ES 

1 . A process for preparing a compound of the Formula I 

McH») n -f- J J 

V VC(CH 2 ) p -Z » 

or a pharmaceutical^ acceptable salt thereof, wherein A and D are each independently cyano, a group of 
the formula -COOR 1 , or 6-tetrazolyl ; 

nisOorl; # 

Y is -0-, -CO-, -CH2CO-, -C( « NOH)-, -CHOH-, -CH 2 - or -C{ - CH 2 )s 

mis 0-3; 

Eis-0-or-CH2-; 
pis 0-16; and 

Zis-Hor-G-Q,where 20 
Qlsabond.-O-.-SJOJt-.-NH^or-CH-CH-, 

Q is phenyl or phenyl substituted with one or two substituents selected from the group consisting of 
halo, C1-C3 alkyl, C1-C3 alkoxy, nitro, amino, trifluoromethyl, hydroxy, and -S(0) p -(Ci-C3 aikyl); 
p" and t are independently 0-2; 

R1 is a hydrogen atom or C1 to C3 alkyl; which comprises 25 
a) reacting a compound of Formula II 



/V 

, , f ll-iCHs) -COCI 30 
A'-(CHa) 4-1 w 

wherein A' is -COO(Ci to C 3 aikyl) or cyano. n le the same as in Formula I and w is 0 or 1 ; with a 
compound of Formula III 



m ,(CHa) m -0' 

/X. m 

I J 

\^-(CH 2 ) -Z 



III 



A'-(CH2) n -+~ 

v/ 



VI 



wherein A' is cyano or a group of the formula COOH(Ci to Ca alkyl) and n is the same as claim 1 , with 
a compound of Formula VII 



35 



40 



45 



wherein D' is a group of the formula -COO-(Ci to Cs alkyl) or cyano, and m, E, p, and Z are the same 
as for Formula I, in the presence of a Lewis acid catalyst to give a compound of Formula I wherein y is 
a group of the formula -CO- and -CH2CO-, and A and D are independently a group of the formula 
-COO(Ci to C3 alkyl) or cyano; 60 
b) reacting a compound of Formula VI 



55 



60 



65 



1 
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m (CH2) m -0' 

/V m 

CIOC(CHa) -V A - 



(CH 2 ) p -Z 



wherein w is 0 or 1, D is cyano or a group of the formula -COO(Ci to C3 alkyl) and m, E, p, and Z are 
the same as for Formula l in the presence of a Lewis acid catalyst to produce a compound of Formula 
I wherein A and D are independently cyano or a group of the formula -COO(Ci to C3 alkyl) and y is a 
group of the formula -CO- or -COCH2-, 
c) reacting a compound of the Formula IX 



t 




n i 

v w: \> 



IX 



wherein n is defined for Formula I with a compound of Formula 111 above in the presence of a Lewis 
acid catalyst in a chlorinated hydrocarbon solvent to produce compounds of Formula I, more 
specifically compounds of Formula I that have the Formulas XI and XII: 

HOOCCHa 0 

A A A AOHz) -0' 



f Y Y 



m 



XI 



E(CHz) -Z 
P 



HOO 



V V<E-(CH,) p -Z 



XII 



wherein D' is cyano or a group of the formula -COO(Ci to C3 alkyl) and m. E, p, and Z are the same as 
Formula I; 
d) reacting a compound of Formula Xlil: 

/\/ G 

A'-CCHa)4- J 

V XIII 



40 
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wherein A' is cyano or a group of the formula -COO(Ci to C3 aikyl) and n is the same as Formula I, 
with a compound of Formula XIV 



\/-x (CHs) ^' 

I 

W(CHa) -Z XIV 

P 



w«hAA/\ 

HMC 1 ! I f 

\/ \/ X 0CH3 XVI 



H00C 



/\/\/\ 

1 « I J 



which compound in turn is esterified to give a compound of the formula 

R i ooc 1 I ! 11 

wherein Ri' is a C1 to Ca alkyl group or a carboxy protecting group, which structure in turn is 
alkylated with allyiic chloride or aliylic bromide to give a compound of the formula 

AAA, s 

R ; 00c 7 it 

V vv 



10 



wherein D' is cyano or a group of the formula COO(Ci to C3 alkyl), m, E, p, and Z are the same as 
Formula I and in Formulas XIII and XIV one of G and T is iodo or bromo and the other of G and T is 
hydroxy, by first treating the reaction mixture with an alkali metal base to form the alkali metal 1S 
phenolate at G or T then adding the aryl hailde (wherein G or T is iodo or bromo) and optionally 
adding copper salts, to produce a compound of Formula I wherein y is -0-, A and D are Independently 
cyano or a group of the formula -COO(Ci to C3 alkyl). and n, m, p, E, and Z are the same as Formula I; 
e) demethyiating a compound of the formula XVI 



20 



25 



with either hydrobromlne acid In acetic acid or molten pyridine hydrochloride to produce a 
compound of the formula ^ 



35 



40 



45 



50 
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wherein R1' has the same meaning as above; which structure is heated In an inert solvent to 
rearrange to a compound of the formula ^ 



65 
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\ / V* 



wherein Ri' is the same as above which compound is in turn alkylated with an alkylating agent of the 
formula 

Z-(CH 2 )p-X 

wherein X Is iodo, bromo, chloro or a mesyl group, and Z and p are the same as Formula I, optionally 
in the presence of a strong base, to give a compound of the formula 



R ; ooc Y il I s 



\/ W(CH 2 )-Z 



P 

wherein Ri' Is as described above and Z and p are the same as Formula I; which compound in turn Is 
oxidized first to an alcohol of the formula 

-A A A /V /CHsOH 

R-ono/ V V V V 
* 1 I . 



V V V 



(CHz.) -Z 
P 

wherein Ri' is as described above and p and Z is as described for Formula I then oxidized to a 
compound of Formula I of the Formula XVII: 

/\ A /\ / CH2CH8C00H 

r ;°° c i i [ | 

V V \-(CHz) -Z xvi I 

wherein p and Z are the same as Formula I and Ri' is as defined above; 
f) demethylating a compound of the Formula 

■ 

Ri00C(CHz-^-f- j J | 

wherein Ri is Ci to C 3 alkyl and y and m are the same as Formula 1 ; with hydrobromlc acid in acetic 
acid or molten pyridine hydrochloride; then reacting the demethylated compound with esterrfymg 
reagents that protect the carboxy groups to produce a compound of Formula 
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R;OOC(CHaA_f_ • J 



/\ A /x (CKa, »- ;0OR ; 



• V N OH 



wherein m and n are as for Formula I and Ri' is a carboxy protecting group, which compound is in 
turn reacted with an alkylating agent of the formula 

Z-(CH 2 ) P -X 

15 

wherein X is a good leaving group such as chloro, bromo, iodo or mesylate and Z and p are the same 
as Formula I to produce a compound of the Formula 

A /\ / x ( CHa) ^ 00R ; 

R ; ooc(CHs M- I I I 

V V<(CH 8 ) p -Z 



wherein p, m, and n are the same as Formula I and Ri' is a carboxy protecting group; 

g) reacting a compound of the Formula I wherein y is a group of the formula -CO- or -CH2CO- with 

a borohydride hydrogenating reagent to produce a compound of claim 1 wherein y is -CH2CHOH- or ^ 
-CHOH-; 

h) reacting a compound of Formula I wherein y is a group of the formula -CH2- with hydrogen gas in 
the presence of a (optionally supported) transition metal catalyst; or 

i) reacting a compound of Formula I where y is a group of the formula -CO- with hydroxylamlne to 
produce a compound of claim 1 wherein y is a group of the formula ^ 

-C(«NOH)-; 

j) reacting a compound of Formula I wherein y is a group of the -CO- under standard Wlttig reaction 
conditions to produce a compound of Formula I wherein y is a group of the formula -C( -= CH2)-; ^ 

k) oxidizing a compound of Formula I wherein Q is a group of the formula -S(0)t- 1 wherein with an 
oxidizing agent to produce a compound of Formula I wherein G Is a group of the formula -S(0)t- 
wherein t is 1 or 2; 

I) oxidizing a compound of Formula I wherein Z is a group of the formula -Q-Q and wherein Q is 
phenyl substituted with one or two groups of the formula -S(0) p m -(C1 to C3 alkyl) with an oxidizing ^ 
agent to give the corresponding compound of Formula I wherein Q Is a phenyl group substituted with 
one or two groups of the formula -S(0) p -(Ci-C3 alkyl) wherein p" is one or two; 

m) esterifying a compound of Formula I where at least one of A and D is a group of the formula with 
a Ci to C3 alkyl esterifying agent to produce a compound of Formula I wherein at least one of A and D 
Is a group of the formula -COO(Ci to C3 alkyl) ; so 

n) deesterifying a compound of Formula I where at least one of A and D Is a group of the formula 
-COO(Ci to C3 alkyl) by hydrolysis to produce a compound of Formula I wherein at least one of A and 
D Is a group of the formula -COOH or a pharmaceutically acceptable salt thereof; or 

o) reacting a compound of the Formula IB 



*-«»>„-j- j i s 



or pharmaceutically-acceptable salts thereof, wherein at least one of A or D is a cyano group and the 
other is -COOR1 or5-tetrazolyl; 



55 



IB 60 
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n is 0 or 1 ; 

Y is -0-, -CO-, -CH2CO-, -C( - NOH)-, -CHOH-, -CH 2 -, or -C( - CH 2 )-; 
mis 0-3; 

Eis-0-or-CH2-; 

pis 0-16; and 

Zls -H or -Q-Q r where 

G is a bond, -0-, -S(0)t-, -NH-, or -CH - CH-, 
R1 is a hydrogen atom or C1 to C3 alkyl; 

Q is phenyl or phenyl substituted with one or two substituents selected from the group 
consisting of halo, C1-C3 alkyl, C1-C3 alkoxy, nltro, amino, trifluoromethyl, hydroxy, and 

-S(0)p--(Ci-C3 alkyl), and 

p" and tare independently 0-2; . 
with an azide reagent such as sodium azide to produce a compound of Formula I wherein at least one 

of A or D is a 5-tetrazotyl group. 
2. A process according to claim 1 for preparing a compound of the Formula la 



? 



rm 



K .(CH2) m ,-D" 



\/ \/N)(CHa) p ,-Z la 



or a pharmaceutical^ acceptable base addition salt thereof wherein 
A" and D" are Independently -COOH or 5-tetrazolyl, 
m' is 1 or 2; 
p' is 4-12; 

and Z is the same as Formula I. 

3 A process according to claim 1 for preparing a compound of Formula I which is [4-(decy- 
loxy)-3-(1H-tetrazol-5-ylmethyl)phenyl]t3-(1H-tetrazol-5-yl)phenynmethanone, ^V/m° ^"i" 

zoyl)-2^[6-(4-methoxyphenyl)hexyl]oxy}benzenepropanoic acid, 5-(3-carboxybenzoy ^ 
suifinyiphenyl)-5-hexenyl]oxy}benzenepropanoic acid, or 5-(3-carboxybenzoyi)-2-[[6-(4-methylsulfo- 
nvlphenyl)-5-hexenyl]oxylbenzenepropanoic acid or a pharmaceuticaliy acceptable salt thereof. 

4. A process according to claim 1 for preparing 5-(3-Carboxybenzoyl)-2-{[6-(4-methoxyphe- 
nyl)-5-(E)-hexeny!]oxybenzenepropanoic acid or a pharmaceuticaily acceptable salt thereof. 

5 A process for preparing a pharmaceutical formulation which comprises admixing a compound of 
Formula (I), or a pharmaceutically-acceptable salt thereof, as defined in any one of claims 1 to 5, with one 
or more pharmaceuticaily acceptable carriers or excipients therefor. 
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